TABLES

D 274 77 1 ORIGINAL
MERUERRIR

® FILE COPY

TECHNICAL SUPPORT FOR

Wﬁ
' h ’ . 89166R01 @

ROCKY MOUNTAIN ARSENAL

Rocky Mountain Arsenal DT?C
Informatlon Center Q FLLCTE §%

Commerce Gify, Colorado N JANZ 11994,

REMEDIAL INVESTIGATION REPORT c
VOLUME VI

SOUTHERN STUDY AREA, TABLES
VERSION 3.3

June 1989
Contract Number DAAA15-88-D-0024

. PREPARED BY ,

EBASCO SERVICES INCORPORATED

APPLIED ENVIRONMENTAL, INC. ‘
CH2M HILL DATACHEM, INC.

R.L. STOLLAR AND ASSOCIATES

At PREPARED FOR:

U.S. ARMY PROGRAM MANAGER'S OFFICE FOR
ROCKY MOUNTAIN ARSENAL CONTAMINATION CLEANUP

THE INFORMATION AND CONCLUSIONS PRESENTED IN THIS REPORT REFRESENT THE
OFFICIAL POSITION OF THE DEPARTMENT OF THE ARMY UNLESS EXPRESSLY MODIFIED BY A
SUBSEQUENT DOCUMENT. THIS REPORT CONSTITUTES THE RELEVANT PORTION OF THE
ADMINISTRATIVE RECORD FOR THIS CERCLA OPERABLE UNIT.

& 94-01745
WIRREWmnR 04 1 19 035




REPORT DOCUMENTATION PAGE v
OMB No. 0704-0188

Public reporting burden for this collection of Information 15 esumated t0 average ' hour Der “esponse, INCiuding the t.me fOf reviewIng INStructions. searcning existing data sources.
gathenng and g the data d. and ¢ Q and reviewing the coliecuon ot information  Send comments regarding this burden estimate or any other aspect of this
collection of intormanon, including suggestions for reducing this duraen. 10 Washington readquarters Services. Directorate for information Operations and Reports. 1218 jetferson
Dawvis Highway, Suite 1204, Arlington, VA 222024302, and o the Office of Management ina Budget. P aperwors Reduction Project (0704-0188). Washington, OC 20503.

1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

06/00/89

4. TITLE AND SUBTITLE S. FUNDING NUMBERS

REMEDIAL INVESTIGATION REPORT, VOLUME VI, SOUTHERN STUDY AREA, FINAL,

VERSION 3.3
6. AUTHOR(S) AAATS 88 D 0024
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

REPORT NUMBER

EBASCO SERVICES, INC.

LAKEWOOD, CO
89166R01

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

ROCKY MOUNTAIN ARSENAL (CO.). PMRMA
COMMERCE CITY, CO

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMIT D

13. ABSTRACT (Maximum 200 words)

THE SOUTHERN STUDY AREA (SSA) REPORT INTEGRATES THE STUDY AREA HISTORY,
GEOLOGY, AND HYDROLOGY WITH THE RESULTS OF SOIL, SURFACE WATER, GROUND WATER,
AIR, BIOTA, AND STRUCTURES INVESTIGATIONS TO DEFINE THE NATURE AND EXTENT OF
CONTAMINATION IN THE SOUTHERN PORTION OF RMA.

THE SSA INCLUDES ALL OF SECTIONS 11 AND 12 AND PORTIONS OF SECTIONS 1, 2, 3,
AND 7. HISTORIC REPORTS INDICATE THAT THE SSA WAS NOT USED FOR THE PRODUCTION
OF AGENTS OR PESTICIDES, BUT WAS A DISPOSAL AREA AND BUFFER ZONE. 904 SOIL
SAMPLES WERE ANALYZED AS WERE SURFACE WATER SAMPLES AND GROUND WATER SAMPLES
FROM NUMEROUS WELLS. ORGANOCHLORINE PESTICIDES AND HG ARE THE MOST COMMONLY
DETECTED CONTAMINANTS. THE VOLUME OF POTENTIALLY CONTAMINATED SOIL IS ESTIMATED
AT 1.51 MILLION CUBIC YARDS.

THIS REPORT IS PRESENTED IN THREE SECTIONS:

1. CHARACTERIZATION OF THE STUDY AREA - GEOLOGY, HYDROLOGY, CLIMATE,
HISTORY

14. SUBJECT TERMS 15. NUMBER OF PAGES
SOIL, GROUNDWATER, SURFACE WATER, AIR, CONTAMINANTS, BIQTA, ANALYTES DISTRIBUTION

16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
UNCLASSIFIED
ST TELE437-.30-3300 Stargarc “orm 298 (Rev 2-89)

e zed <3 Tty 39478




TABLE OF CONTENTS

Section Rage

STANDARD ABBREVIATIONS USED IN SOUTHERN STUDY AREA REPORT. . . . . . . xvii
TARGET LIST OF CHEMICAL ANALYTE GROUPS AND ANALYTES. . « « « « « « « . xx
EXECUTIVE SUMMARY. « « o o « o « + o o o o o o o o o o o o o s oo oo xxiid
1.0 STUDY AREA CHARACTERIZATION « « « « o o o o o o o o o s o o o o o 11
1.1 PURPOSE AND SCOPE OF REPORT. . « « « « o o « o o« o o o s & o 1-1
1.1.1 Summary of Previous Investigationg . . « « « « ¢« « . 1=2

1.1.2 Summary of Remedial Investigations. . . . . . . . . . 1-3
1.2 LOCATION, PHYSIOGRAPHY, AND CLIMATE. . . . « « « « « o « « o 14

1.3 HISTORY. « ¢ « o o o o« ¢ o o o ¢ a o s ¢ s 6 06 6 0 6 s 06 00 1=7
1.3.1 Pre-RMA Use of the Study Area . . . - « « « « ¢ o « o 17
1.3.2 RMA-Related Use of the Study Area . . . . . . . . . . 1-9

1.4 GEOLOGY. <« o « o o o o o o o o o o o o s o o s s o s o o s « 1-28
1.4.1 SOLl€ . « ¢ o o o ¢ o s o o o o s 0 o 6 s o ¢« s o s o 1-29
1.4.2 Llake Sediments . - - « ¢ ¢ ¢ o o ¢ o ¢ =« o 2 s o ¢ « 1=31
1.6.3 Alluvium. o + o ¢« ¢ o ¢ o « ¢ o o o s o o s o o o o o 1=32
l.4.4 Denver Formation .« « « ¢ ¢ o o« o « o o« s ¢ « o« o o « 1=35

1.5 HYDROLOGY. .+ « ¢ ¢ o ¢ ¢ o o s o o o o s o o o o a o o s o » 1=39
1.5.1 Surface Water . . . . . . e e e s e e s e e s s e s s 1=39
1.5.2 Vadose (Ungaturated) ZON® . « « s ¢ « « o« o o ¢ s o o 1=48
1.5.3 Groundwater . « ¢ ¢ o o o o s o o o o o o o o o s o o 1=-48
1.5.4 Alluvial/Denver Aquifer Interaction . « . « ¢« « « « « 1=55
1.5.5 Surface Water/Groundwater Interactiom . . . . . . . . 1-58

1.6 BIOTA. . & ¢ ¢ o o ¢ o o ¢ o o o o s s o o ¢ s s a s s o o« 1=61
1.6.1 VegetatioD. . « ¢ « ¢ ¢ ¢ ¢ ¢« o o o o o o ¢« s o o o « 1=61
1.6.2 Terregtrial Wildlife. . « ¢« « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ « o « 1-62
1.6.3 Aquatic ECOSYSteME. « « + « » s o o s s 2 o o o o o » 1=65

| Acgesion For

NTIS  CRA&I

o DIIC TAB d

DTIC QUALITY (urCTED 8 Unasno,. ned =
i Josuhic s

[l ) .
;. 4 R B N

1 T e T
; .




Section

2.0

TABLE OF CONTENTS (continued)

. L] L] L * L ] L] L] . L] L] L] L] L .

201 soxlmsmmmm.......-o--o

2.2

2.3

2.4
2.5

2.6

2.1.1

Sampling Programs and Analytical Methods

2.1.2 Analytical Results. . « « « =« o « = « o o
2.1.3 Distribution of Analytes. . . . . .

2.1.4 Sumpary of Previous Investigations.
SURFACE WATER CONTAMINANTS . . . . . . . .

2.2.1 Distribution of Analytes. .
GROUNDWATER CONTAMINANTS . . . . .
2.3.1 Diatribution of Analvtes .
STRUCTURES CONTAMINANTIS. . . . . .
AIRBORNE CONTAMINANTS
2.5.1 Apalytical Results. . . . .
BIOTA CONTAMINANTS . . « ¢« « « & &

2.6.1 Contaminants of Concern . .

* o 5 s o+ =

zszﬁmlins_cmlsu!_m_th:_sm:m_&m:n
2.6.3 Contaminant Levels in Species Occurring in

ii

2-1
2-2

2-3

2-7

2-10
2-24
2-28
2-30
2-34
2-36
2-43
2-43
2-44

. 2=45

2-46
2-48

2-48




3.0

3.1

3.2

3.3

3.4

TABLE OF CONTENTS (continued)

ENVIRONMENTAL PROPERTIES OF POTENTIAL CONTAMINANTS.
3.1.1 Characteristics of Contaminant Behavior. . .
3.1.2 Qverview of Analyte GCroups in the SSA. .

SOURCE AREAS. « « « ¢ o o ¢ o o o s s ¢ o o
3.2.1 S§ite Categorization. . . . . . . . .
3.2.2 §5A 1: lakes and Popds. . . . . . .
3.2.3 §5A 2: Ditches and Overflow Basins.

-

3.2.4 §SA 3: Buried lake Sedimentg. . . « . « . « . .

3.2.5 §SA 4: Excavations, Disposal Sites, and Surface
DisturbanCeE « ¢ « « ¢ ¢ ¢ o ¢ o o ¢« o o o o o o

3.2.6 SSA 5: EBalance of Areas Investigated. . . . . .
MIGRATION PATHWAYS. . « ¢ « « « ¢ « o « o o o o o o &
3.3.1 Volatile Halogenated Organics. . . . . . . . .
3.3.2 VYolatile Hydrocarbons and Related Compounds. .
3.3.3 Volatile Aromatic Organics . . . « . . . . . .

3.3.4 QOrganosulfur Compounds - Herbicide and Mustard
Agent-Related. . « « + « « ¢ o o o o 0 0 o o .

3.3.5 Organophosphorus Compounds-GB Agent-Related.
3.3.6 Dibromochloropropane . . « « « « ¢« o « .+ .«

3.3.7 Semivolatile Halogenated Organics. .
3.3.8 Organochlorine Pesticides. . . . . .
3.3.9 Arsenic. « ¢ ¢ ¢ ¢ttt e e 4 e 0 e o
3.3.10 MEICUIY: « « o « « o s o o s o « o o
3.3.11 JCP MetalB « « o « s ¢ o s ¢ o o o o
VOLUME ESTIMATES OF POTENTIAL CONTAMINATION

3.4.1 Potential Soil Contamination Based on

3.4.2 Potential Soil Contaminations Based on
Historical Information and Contaminant
mmmmm"""-oo

3.4.3 Estimated Volume of Structural Materials

iii

3-1
3-2
3-2
3-8
3-13
3-14
3-15
3-16
3-17

3-17
3-17
3-18
3-26
3-32
3-35

3-38
3-41
3-42
3-46
3-47
3-54
3-57
3-63
3-69

3-70

3-76
3-78




TABLE OF CONTENTS (continued)

3.5 MASS FLOW RATE OF CONTAMINANTS IN GROUNDWATER. . ..
3.5.1 Methodology and Assumptions. « « « « « « o

3.5.2 gContaminant Mass Flow Rate . . . . .
3.6 INTERIM RESPONSE ACTIONS AND OTHER ONGOING

mssr!“r!ms ¢ & & & & & o & & o o+ 2 » » o
3 . 7 CONCLUS IONS ¢ & s & 9 & & & * P s & P e ¢ o
REFERENCES c Im ¢ &6 & & e * e & ¢ o & s & & e o o o

iv

3-79
3-79
3-80

3-83
3-84
R-1




Iable

88A

8SA
8SA
§SA
SSA
SSA

SSA

SSA

§sA

SSA

SSA

SSA

1.1-1
1.1-2
1.1-3
1.1-4
1.2-1
l1.4-1
1.4-2

1.“-3

1-5-1

105-2

1-5-3

1.5“‘

105-5

LIST OF TABLES

RMA Remedial Investigations and Study Area Report

Summary of Previous Investigations Pertinent to Southern Study Area
List of Pertinent lc-eqinl Investigations Reports/ Investigations
Summary of Remedial Investigations Tasks - Southern Study Area
Structures Currently Standing in the Southern Study Area

Summary of Physical and Hydrologic Properties of RMA Soils

Summary of Chemical Properties of RMA Soils

Summary of Physical and Chemical Characteristics of Selected Lake
and Pond Sediments

In Situ Vater Quality Measurements at Selected Southern Study Area
Waterbodies (1987)

General Water Quality Indicators of Selected Southern Study Area
Waterbodies (1987)

Concentrations of Major Anions and Cations in Selected Southern
Study Area Waterbodies (1987)

Concentrations of Primary Nutrients (N&P) in Selected Southern
Study Area Waterbodies (1987)

Hydraulic Conductivities and Flow Velocities - Southern Study Area




S8A
88A
88A
§SA

8SA
§SA
SSA
SSA
SsA

SS5A

SsA

2.1-1
2.2-1
2.2-2
2.3-1

2.4~
2.5-1
2.6-1
2.6-2

206-3

2-6‘“

2.6-5

LIST OF TABLES (continued)

Summary of Soil/Sedimenis Analytical Results in Southern Study Arsa
Summary of Surface Water Investigations in the Southern Study Ares
Summary of Detected Analytes-Surface Water Investigations

Summary of Groundwater Analytical Results in for the Southern Study
Area

Structures Currently Standing in the Southern Study Area
Airborne Contaminant Distribution in the Southern Study Area
Contaminants of Concern to Biota in the Southern Study Area
Certified Reporting Limits for Biota Analysis Methods

Contaminant Levels in Terrestrial Species Ranging Across the
Southern Study Ares

Contaminant Levels in Fortuitous Terrestrial Species and USFWS
Supplemental Samples in Southern Study Area

Contaminant Levels in Aquatic Species in the Southern Study Area

vi




8SA

8SA
8SA

SSA

SSA

SSA

SSA

S§SA

SS5A

SSA

SSA

§sA

SSA

SSA

301—1

301“2
3.1-3

3.2-1

302-2

3.“"'1

30“"2

3.4-3

3:“"“

3.‘.’5

3.4"'6

30“-7

30“-8

3.“"9

LIST OF TABLES (continued)

Analytes Detected in Southern Study Area Media During the Remedial
Investigation

Chemical and Physical Properties of Southern Stuﬂy Area Analytes

Relative Rank of Selected Southern Study Ares Organic Analyte
Physical Characteristics

Potentially Contaminated Sites and Nonsource Areas Investigated
During the Remedial Invesgtigation and Redesignated for Discussion
in the Study Area Report

Site Categories by Contaminant Group

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Volatile Halogenated Organics

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Methylene Chloride

Areas and Volumeg of Potentially Contaminated Soil and Sediment
for Dibromochloropropane

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Semivolatile Halogenated Organics

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Organochlorine Pesticides (Aldrin, Dieldrin, Endrin, and
1sodrin)

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Organochlorine Pesticides (DDE, DDT, and Chlordane)

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Arsenic

Areas and Volumes of Potentially Contaminated Soil and Sediment
for Mercury

Areas and Volumes of Potentially Contaminated Soil Areas and
Sediment for ICP Metals

vii




8SA
SS8A
8SSA
8SA
S§SA
SSA
SSA
SsA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA

S§SA

SSA
SSA
SSA
SSA
SSA
SSA

l.1-1
1.2-1
1.2-2
1.2-3
1.3-1
l.4-1
1.4-2
1.4-3
l.4-4
1.4-5
1.4-6
1.4-7
1.5-1
1.5-2
1.5-3
1.5-4
1.5-5

1-5"6

1.5-7
1.5-8
1.5-9
1.5-10
1.5-11
1.5-12

LIST OF FIGURES

Southern Study Area Vicinity Map

Rocky Mountain Arsenal Study Areas

Topography and Drainage Features of the Southern Study Area
Annual Wind Rose for RMA Vicinity

1937 Cultural Features Map

RMA Denver Formation Stratigraphic Colummn

Soils Map of the Southern Study Area

Alluvial Units - Southern Study Area

Alluvial Isopach Map - Southern Study Ares

Master Cross Section Msp

Bedrock Elevation in the Southern Study Area

Denver Formation Subcrop Map - Southern Study Area
Surface Water Drainage Basins at Rocky Mountain Arsenal
RMA Wide Projected 100 Year Floodplain Map

Well Locations - Southern Study Area

RMA-Wide Water Table Contour Map, April-June 1987
Water Table Elevations, April 1988

Alluvial Aquifer Saturated Thickness, April 1988 - Southern Study
Area

Hydrograph or Well 02008 - Water Bearing Zone 1A
Hydrograph of Well 01027 - Water Bearing Zone 1

Depth to Water Table, April 1988 -~ Southern Study Area
Potentiometric Surface of:ﬁater Bearing Zone 2, April 1988
Bydrograph of Well 01025 - Water Bearing Zone 2

Potentiometric Surface of Water Bearing Zone 3, April 1988

viii




§8A
S8A
SSA
8SA
SSA
SSA

SSA
§SA
§SA

SSA

1.5-13
1.5-14
1.5-15
1.5-16
1.5-17
1.5-18

1 - 5-19
1 05-20
1 A6‘1

1-6-2

LIST OF FIGURES (continued)

Hydrograph of Well 01023 - Water Bearing Zone 3

Bydrograph of Well 01046 - Water Bearing Zone &

Head Difference Between Zone 1A-1 and Zone 2

Head Difference Between Zone 2 and Zone 3

Hydrographs of Upper Derby Lake, Wellg 01021, 01069, and 01070

Hydrographs of Lower Derby Lake, Wells 01024, 01027, 01049, and
02052

Hydrographs of Lake Ladora, Wells 02001, 02020 and 02034
Hydrographs of Lake Mary, Wells 02008 and 02050
Vegetation Map - Southern Study Area

Bald Eagle Perch and Feeding Locations; Raptor Nests




§8A
8SA
8§SA

§S8A
SSA
SSA
§sA
SSA
55A

SSA

SSA

55A

SSA

SSA

SSA

SSA

SSA

2.1-1
2. 1-2

2. 1-3

2.1-4
2.1-5
2.1-6
2.1-7
2.1-%
2.1-9

20 1-10

2.1-11

2.1-12

2. 1-13

2 . 1-1&

2.1-15

2. 1-16

2.1-17

LIST OF FIGURES (continued)

Volatile Ealogenated Organics in Soil
Volatile Halogenated Organics in Soil

Volatile Halogena:ed Oi;lniCl In Soil
Interval ’

Methylene Chloride in Soils in the O-
Methylene Chloride in Soils in the 0-
Methylene Chloride in Soils in the 5-
Dibromochloropropane in Soils in the
Dibromochloropropane in Soils in the
Dibromochloropropane in Soils in the

Semivolatile Halogenated Organics in
Interval

Semivolatile Halogenated Organics in
Interval

Semivolatile Halogenated Organics in
Interval

Organochlorine Pesticides in Soils in
SUBGROUP 1 (Aldrin, Dieldrin, Endrin,

Organochlorine Pesticides in Soils in
SUBGROUP 1 (Aldrin, Dieldrin, Endrin,

Organochlorine Pegticides in Soils in
SUBGROUP 1 (Aldrin, Dieldrin, Endrin,

Organochlorine Pesticides in Soils in
SUBGROUP 2 (DDE, DDT, Chlordane)

Organochlorine Pegticides in Soils in
SUBGROUP 2 (DDE, DDT, Chlordane)

8 in the 0-2 ft Depth Interval
s in the 2-5 ft Depth Interval

s in the 5-20 ft Depth

2 ft Depth Interval
S ft Depth Interval
20 ft Depth Interval
0-2 ft Depth Interval
2-5 ft Depth Interval
5-20 ft Depth Interval

Soils in the 0-2 ft Depth

Soils in the 2-5 ft Depth

Soils in the 5-20 ft DepthA
the 0-2 ft Depth Interval.

Isodrin)

the 2-5 ft Depth Interval.
Isodrin)

the 5-20 ft Depth Interval.
Isodrin)

the 0-2 ft Depth Interval.

the 2-5 ft Depth Interval.




Figurs

§SA

§SA
SSA
SSA
SSA
SSA
SsA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA
SSA

SSA

2.1-18

2.1-19
2.1-20
2.1-21
2.1-22
2.1-23
2.1-24
2.1-25
2.1-26
2.1-27
2.2-1
2.2-2
2.2-3
2.2-4
2.2-5
2.2-6
2.2-7
2.2-8
2.2-9
2.3-1

2-3-2

LIST OF FIGURES (continued)

Organochlorine Pesticides in Soils in the 5-20 ft Depth Interval.
SUBGROUP 2 (DDE, DDT, Chlordane)

Arsenic in Soils in the 0-2 ft Depth Interval

Arsenic in Soils in the 2-5 ft Depth Interval

Argenic in Soils in the 5-20 ft Depth Interval

Mercury in Soils in the 0-2 ft Depth Interval

Mercury in Soils in the 2-5 ft Depth Interval

Mercury in Soils in the 5-20 ft Depth Interval

ICP Metals in Soils in the 0-2 ft Depth Interval

ICP Metals in Soils in the 2-5 ft Depth Interval

ICP Metals in Soils in the 5-20 ft Depth Interval
Volatile Halogenated Organics in Surface Water

Volatile Halogenated Organics - Methylene Chloride Only
Volatile Hydrocarbons in Surface Water

Volatile Aromatics in Surface Water

Organosulfur Compounds in Surface Water
Dibromochloropropane in Surface Water

Organochlorine Pegticides in Surface Water

Argenic in Surface Water

ICP Metals in Surface Water

Volatile Halogenated Organics in Groundwater (WBZ 1lA-1)

Volatile Halogenated Organics in Groundwater (WBZ 2)

xi




LIST OF FIGURES (continued)

SSA 2.3-3 Volatile lalogenatcd.Or;anico in Groundwater (WBZ 3-4)
SSA 2.3-4 Volatile Hydrocarbons in Groundwater (WBZ 1lA-1)
SSA 2.3-5 Volatile Aromatic Organics in Groundwater (WBZ 1A-1)

S8SA 2.3-6 Volatile Aromatic Organics ~ Benzene Only ~ in Groundwater (WB2Z
1A-1)

SSA 2.3-7 Volatile Aromatic Organics - Benzene Only - in Groundwater (WBZ 2)

SSA 2.3-8 Volatile Aromatic Organics - Benzene Only -~ in Groundwater (WBZ
3-4)

SSA 2.3-9 Dibromochloropropane in Groundwater (WBZ 1A-1)

SSA 2.3-10 Organochlorine Pesticides in Groundwater (WBZ 1-1A)
SSA 2.3-11 Arsenic in Groundwater (WBZ 1A-1)

SSA 2.3-12 Arsenic in Groundwater (WBZ 2)

S§SA 2.3-13 Arsenic in Groundwater (WBZ 3-4)

SSA 2.3-14 Mercury in Groundwater (WBZ 1A-1)

SSA 2.3-15 Mercury in Groundwater (WBZ 2)

SSA 2.3-16 Mercury in Groundwater (WBZ 3-4)

SSA 2.3-17 ICP Metals in Groundwater (WBZ 1A-1)

SSA 2.3-18 ICP Metals in Groundwater (WBZ 2)

SSA 2.3-19 ICP Metals in Groundwater (WBZ 3-4)

S§SA 2.5-1 Air Quality Monitoring Stations in the Scuthern Study Area

SSA 2.6-1 Biota Sample Locations in the Southern Study Area

xii




§SA
88A

8§SA

SSA

5SA

§SA

SSA

55A

SSA

55A

SSA

5sA

SSA

§SA

302"1
3.“-1

3.4-2

3.“‘3

3-“-&

3.4-5

3.5-6

3.4-7

3".-8

3.4-9

3 .5-—10

3.4-11

3.4-12

3.&-13

LIST OF FIGURES (continued)

Revised Site Boundaries ~ Southern Study Ares

Cumulative Area and Volume of Potentially Contaminated Soil for
Volatile Halogenated Organics

Estimated Areal Extent of Potential Contamination for Volatile
Halogenated Organics, 0-5 ft Depth Interval

Cumulative Area and Volume of Potentially Contaminated Soil for
Methylene Chloride

Estimated Areal Extent of Potential Contamination for Methylene
Chloride, 0-5 ft Depth Interval

Cumulative Area and Volume of Potentially Contaminated Soil for
Dibromochloropropane

Estimated Areal Extent of Potential Contamination for
Dibromochloropropane, 0-5 ft Depth Interval

Cumulative Area and Volume of Potentially Contaminated Soil for
Semivolatile Halogenated Organics

Estimated Areal Extent of Potential Contamination for Semivolatile
Halogenated Organics, 0-5 ft Depth Interval

Cumulative Area and Volume of Potentially Contaminated Soil for
Organochlorine Pesticides (Aldrin, Dieldrin, Endrin, and Isodrin),
0-5 ft Depth Interval

Estimated Areal Extent of Potential Contamination for
Organochlorine Pesticides (Aldrin, Dieldrin, Endrin, and Isodrin),
0-5 ft Depth Interval

Cumulative Area and Volume of Potentially Contaminated Soil for
Organochlorine Pesticides (DDE, DDT, and Chlordane)

Estimated Areal Extent of Potential Contamination for
Organochlorine Pesticides (DDE, DDT, and Chlordane), 0-5 ft Depth
Interval

Cumulative Azea and Volume of Potentially Contaminated Soil for
Argenic

xiii




§8A

§SA
SSA

SSA

SSA

§5A

SSA

SsA

SSsA

SSA

SSA

SsA

5SA

SSA

30“-16

3.&-15

3.4-16

3.4-17

3 0“‘18

306-19

3 . 0-20

3 .h—Zl

3.5-1
3-5-2

3.5-3

3-5-&

3.5-5

3.5-6

LIST OF FIGURES (continued)

Estimated Areal Extent of Potential Contamination for Arsenic, 0-5
ft Depth Interval

Cusulative Ares and Volume of Potentially Contaminated Mercury

Estimated Areal Extent of Potential Contamination for Mercury, 045
ft Depth Interval

Cumulative Area and Volume of Potentially Contamination for ICP
Metals

Estimated Areal Extent of Potential Contamination for ICP Metals,
0-5 ft Depth Interval

Estimated Areal Extent of Potential Contamination for Total
Organics, 0-5 ft Depth Interval

Estimated Aresl Extent of Potential Contamination for Total
Inorganics, 0-5 ft Depth Interval

Total Area of Potential Contamination in Soils Based on Analytical
Results, Historical Information, and Distribution Mechanisms

Volatile Halogenated Organics Plume in Water Bearing Zones 1A and 1

Contaminant Mass Flow Rate Across B-B' of Volatile Halogenated
Organics Plume

Volatile Hydrocarbon Plume in Water Bearing Zones 1A and 1

Contaminant Mass Flow Rate Across A-A' of Volatile Hydrocarbon
Compound Plume

Benzene Plume in Water Bearing Zones 1A and 1

Contaminant Mass Flow Rate Across Section A-A' of Benzene Plume

xiv




Rlate

88A 1.1-1
88A 1.2-1
88A 1.4-1

8SA 1.4-2

SSA 1.4-3

SSA 1.4-4

LIST OF PLATES

Remedial Investigation Bore Location Map
Structures Currently Standing in the Southern Study Area

Lake Mary and Lake Laqua Geologic Cross-Sections (8S1-§S1°,
§582-882°', SS3-583')

Derby Lakes Geologic Cross-Sections (SS4-8S4', §85-8§5', $S6-5S6°',
$§7-887', $88-558')

Southern Study Area/South Plants Boundary Interface Geologic Cross
Sections (S59-8S9', S510~SS10°', SS11-§§511°)

Ditch System Geologic Cross Sections (S§S12-§S12°', SS13-SS13°,
§514-8514"')




Appendix SSA-A

Appendix SSA-B
Appendix SSA-C

Appendix SSA-D

Appendix SSA-E
Appendix SSA-F

APPENDICES

Chemical Analyses Conducted in the Southern Study Area

Historical Data

Groundwater Elevations for Alluvial and Denver Wells, April

1988

Bibliography of Physical and Chemical Properties of Army

Target Compounds

Cosments and Responses

Additional Comments




STANDARD ABBREVIATIONS USED IN SOUTHERN STUDY AREA REPORT

1. Aoalyte Groups

vHO
VHC
VAO
oscM
OSCH
OPHGB
OPHP
DBCP
ONC
PAH
SHO
oce
ICP METALS

As
Hg

Volatile halogenated organic compounds

Volatile hydrocarbon compounds

Volatile aromatic organic compounds

Organosulfur compounds - mustard-agent related
Organosulfur compounds - herbicide related
Organophosphorous compounds, GB-agent related
Organophosphorous compounds, pesticide related
Dibromochloropropane

Organonitrogen compounds

Polynuclear aromatic hydrocarbons

Semivolatile halogenated organic compounds
Organochlorine pesticides

Metals analyzed for by inductively coupled argon plasma,
includes cadmium (Cd), chromium (Cr), copper (Cu), lead
(Pb), and zinc (Zn)

Arsenic

Mercury

2. National Acts & Organizations

AMCCOM
CERCLA

Ccws

DOJ

DOD

FDA

NCP
NIOSH
SARA
USACOE
USAEWES
USATHAMA
USDA-SCS

USEPA
USFWS

Armament, Munitions, and Chemical Command

Comprehensive Environmental Response, Compensation, and
Liability Act

Chemical Warfare Service

Department of Justice

Department of Defense

Food & Drug Administration

National Contingency Plan

National Institute of Occupational Health and Safety
Superfund Amendments and Reauthorization Act

United States Army Corps of Engineers

United States Army Engineer Waterways Experiment Station
United States Army Toxic and Hazardous Materials Agency
United States Department of Agriculture - Soil Conservation
Service

U.S. Environmental Protection Agency

United States Fish and Wildlife Service
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3.

STANDARD ABBREVIATIONS USED IN SOUTHERN STUDY AREA REPORT

(continued)

TELPFFHE

Companies
EBASCO
ESE

Basic Informetion Maps

Bioconcentration Factors

Below Certified Reporting Limit

Contamination Assessment Report

Colorado Department of Health

Colorado Division of Wildlife

Certified Reporting Limits

Endangerment Assessment

Electrical Conductivity

Eastern Study Area

Feasibility Study

Program Manager for Chemical Demilitarization Installation
Restoration

Program Managers Office for the RMA Contamination Cleanup
Process Water Return System

Remedial Action Altermative

Remedial Iavestigation

Resource Information Center

Rocky Mountain Arsenal

Rocky Mountain Arsenal Contamination Cleanup Program Managers
Teanm

Study Area Report

Standard Project Flood
South Plants Study Area
Southern Study Area
Technical Program Plan

Total Suspended Particulates
Western Study Area

Ebasco Services Incorporated
Hunter/Environmental Science & Engineering, Inc.
Geraghty & Miller, Inc.

Morrison-Knudsen Engineers, Inc.

Whitman, Requardt & Smith

inorganic clay, low plasticity
clayey gravel

poorly graded gravel

inorganic silt, low plasticity
clayey sand

silty sand

poorly graded sand

well graded sand

xviii




STANDARD ABBREVIATIONS USED IN SOUTHERN STUDY AREA REPORY
(continued)

Msasursments
ac ft/mo acre-foot per month

cm/yr
f/cc
gpd/ft
mg/kg

centimeters per year

fibers per cubic centimeter

gallons per day per foot

milligrams per kilogram, equivalent to parts per million
milligrams per liter

mean sea level

parts per billion

parts per million

micrograms per gram, equivalent to parts per million
micrograms per liter, nearly equivalent to parts per billion

unhos/cm micromhos per centimeter

_ Atomic Absorption
Cold Vapor Atomic Absorption
Oxidation Potential
Soil-organic carbon content
Gas chromatography/Electron capture
Gas chromotography - mass spectrography
Indicator level
soil-water partition coefficient
Henry's law Constant
organic carbon partition coefficient
octanol-water partition coefficient
Nephelometric Turbidity Units
Total Suspended Particulates

xix




TARGET LIST OF CHEMICAL ANALYTE GROUPS AND ANALYTES

1)
Methylene Chloride

Chloroform

Carbon Tetrachloride
1,1=Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane*
1,1-Dichloroethylene
T-1,2-Dichloroethylene
Trichloroethylene
Tetrachloroethylene
Chlorobenzene
Trichloropropene*

2) Volatile Hydrocarbons (VHCs)

Dicyclopentadiene
Bicycloheptadiene
1-Methyl-1,3-cyclopentadiene*
Methylcyclohexane*®

. Methylisobutyl Ketone
4-Hydroxy-4-methyl-2-pentanone®
2-Pentanone#
2-Butoxyethanol®
2,2-Oxybisethanol®

3) Volatile Aromatic Organic Compounds (VAOs)

Benzene
Toluene
m-Xylene

o- and p-Xylene
Ethylbenzene

4) oOrganosulfur Compounds, Mustard-Agent Related (QSCMs)

1,4~-Oxathiane
Dithiane
Thiodiglycol
Chloroacetic Acid

*Formerly a significant nontarget compound




5)

6)

7)

8)
9)

10)
11)

TARGET LIST OF CHEMICAL ANALYTE GROUPS AND ANALYTES

(continued)

Qrgancsulfur Compounds, Berbicide Related (OSCHg)

Chlorophenylmethyl sulfide
Chlorophenylmethyl sulfone
Chlorophenylmethyl .ulfoxide
Dimethyl disulfide .
Benzothiazole

Qrganophogphorous Compounds. GB-Agent Related (OPHGBs)

Diisopropylmethyl phosphonate
Dimethylmethyl phosphonate
Phosphoric acid, tributyl ester®
Phosphoric acid, triphenyl ester*
Isopropylmethylphosphonic acid
Methylphosphonic acid

Qrgancphosphorous Compounds. Herbicide Related (OPHPs)

Atrazine
Malathion
Parathion
Supona
Vapona

DRibromochloropropane (DBCP)
Organonitrogen Compounds (ONCg)

Nitrosodimethylamine
Nitrosodi-n-propylamine
Bydrazine

Methylhydrazine

Unsymmetrical dimethylhydrazine
Caprolactam*

Fluorpacetic Acid
Polynuclear Aromatic Hydrocarbons (PAHs)

Fluoranthene*
Methylnaphthalene*
Phenanthrene*
Pyrene*

* Formerly a significant nontarget compound

axi




12)

13)

14)
15)
16)

TARGET LIST OF CEEMICAL ANALYTE GROUPS AND ANALYTES
(continued)

Ssaivolatile Halogenated Organic Compounds (SHOs)

Trichlorobenzene*
Hexachlorobenzene* -
Bexachlorobutadiene* N
Hexachlorocyclopentadiene =
Pentachlorobenzene*®
Tetrachlorobenzene*

Organochlorine Pesticides (OCPg)

Aldrin

Dieldrin

Endrin

Isodrin

Dichlorodiphenylethane
Dichlorodiphenyltrichloroethane
Chlordane

Arsenic

Mexcury

ICP Metals (ICPs)
Cadmium

Chromium

Copper

Lead
Zinc

#Formerly a significant nontarget compound

xxii




Table SSA 1.1-1 RMA Remedial Investigations and Study Area Reports. Page 1 of 1,

Raport Yolume
Overview of RMA Remedial Investigations and Study Area Reports 1
Water Remedial Investigation Report 11
Air Remedial Investigation Report I11
Biota Remediai Invegtigation Report v
Summary of Results Structures Survey Report v

Structure Profiles Structures Survey Report

Databases Structures Survey Report

Southern Study Area Report VI
L _

Eastern Study Area Report Vi1

South Plants Study Area Report VIII

North Plants Study Area Report , IX

Central Study Area Report X

North Central Study Area Report XI

Western Study Area Report X11
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Page 1 of 1
Table SSA 1.1-3 List of Pertinent Remedial Investigation
Reports/Investigations
RMACCPMT ~REPORT TASK
REPORT NAME SITE NUMBER SITE NAME VERSION DATE NUMBER
SOIL INVESTIGATIONS
¥inal Phase 1 CAR 1- 1 Drainage Ditches 3.4 May 1987 ?
Tinal Phase I CAR 1= 2 Upper & Lower Derby Lakes 3.2 June 1387 12
Final Phase I CAR 1-12 Trash Dump 3.2 April 1987 12
Final Phase I CAR 2- 1 Drainage Ditches 3.3 July 1987 7
Final Phase 1 CAR 2- 5 Trench 3.2 April 1987 H
Final Phase I CAR 2-17a Lake ladors 3.2 July 1987 7
Final Phase I CAR 2-17b Lake Mary 3.2 July 1987 ?
Final Phase I CAR 3-2/3=3 Drainage Ditch & Overflow Basin 3.2 Deceaber 1987 7
Final Phase 1 CAR 6- 2 Eastern Upper Derby lake 3.2 May 1987 12
Final Phase I CAR 11- 1 Buried Lake Sludge 3.3 June 1987 12
Final Phase I CAR 12- 1 Buried Lake Sludge 3.2 December 1987 12
Final Phase 1 CAR 12- 2 Rod and Gun Club Pond 3.3 April 1987 12
Final Phase I CAR 1-UNC Nonsource Area 3.1 April 1987 7
Final Phase I CAR 2-UNC Nonsource Ares 3.3 May 1987 ?
Final Phase I CAR 6-UNC Nonsource Area * 3.1 June 1988 15
Final Phase 1 CAR 7=-UNC Nonsouzce Area 3.2 December 1987 15
Final Phase I CAR 11=-UNC Nonsource Area ** 3.1 July 1987 15
Final Phase I CAR 12-UNC Nonsource Area 3.2 July 1987 15
Final Phase II Data Add'm 1= 1 Drainage Ditches 3.1 October 1988 20
Final Phase II Data Add’'m 1- 2 Upper & Lower Derby lLakes 3.1 October 1988 20
Final Phase II Data Add'm 1-12 Trash Dump 3.1 October 1988 20
Final Phasa II Data Add’'m 2- 1 Drainage Ditches 3.1 October 1988 20
Final Phase II Data Add'm 2- 5 Trench 3.1 October 1988 2
Final Phase II Data Add'm 2-15 Open Storage °*°*¢ 3.3 October 1988 20
Final Phase 1I Data Add'm 2-16 Open Piy »r» 3.1 October 19886 20
Final Phase II Data Add’'m 2-17a Lake lLadora 3.1 October 1988 20
Final Phase II Data Add’m 2-17 Lake Mary 3.1 October 1988 20
Final Phase II Data Add'm 3-2/3-3 Drainage Ditch & Overflow Basin 3.1 October 1988 20
Final Phase I! Data Add'm 6~ 2 Eastern Upper Derby Lake 3.1 October 1988 20
Final Phase II Data Add'm 11- 1 Buried Lake Sludge 3.1 October 1988 20
Final Phase 1l Data Add’'m 12- 1 Buried Lake Sludge 3.1 October 1988 20
Final Phase II Data Add'm 12- 2 Rod and Gun Club Pond 3.1 October 1988 20
Final Phase 11 Data Add'm 1-UNC Nonsource Area 3a October 1988 20
Final Phase II Data Add’'m 11-UNC Nonsource Area 3.1 October 1988 22
Final Phase II Data Add'm 12-UNC Nonsource Area 3.1 October 1588 22
GROUNDWATER INVESTIGATIONS

Water Quantity/Quality Survey - Final Initial - August 1988 []
Screening Program Report - Vol. 1, Vol. 2, Vol. 3
Water Quantity/Quality Survey - Final Screening - May 1988 4
Program Report - 3rd/4th Quarter 1987
Draft Final Water Remedial Investigation Report - September 1988 44

* Includes Site 6-9, Vegetation Stess
*e Includes Site 11-2, Disturbed Area (Havana Pond)
e*+ Included in data packet for sites 2-10, 2-11, 2~15, and 2-16
Md’'m = Addendum
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Table SSA 1.2-1. Structures Currently Standing in the Southern Study Area.

Page 1 of 2,
STRUCTURE YEAR
NUMBER SECTION STRUCTURE FUNCTION BUILT
145 11 South Gate Guardhouse 1959
291 2 Guard Station - Foundation 1943
368 2 Swimming Pool and Filter House 1955
369 1 Lower Derby Valve Gate 1948
n 2 Process/Potable Water Pump Station 1942
372 2 Million Gallon Potable Water 1942
Reservoir
372a 2 Chlorinator Station 1956
373 2 Officers’' Station Acquired
in 1942
373B 2 Garage to Building 373 Acquired
in 1942
374 2 Water Ireatment Pit 1942
383 2 Community Club 1974
383A 2 Community Club Storage L
841 12 Colorado Public Service Co. 1942
Meter House
846 12 Recreation Building 1949
863 12 Target Range House 1952
NNO101 1 Upper Derby Valve Gate ke
NN1201 12 Long Metal Shed Lad

#* = Date of construction not located

00492/1039A
Rev. 4/7/89




Table SSA 1.2-1. Structures Currently Standing in the Southern Study Area.

Page 2 of 2,
STRUCTURE YEAR

NUMBER SECTION STRUCTURE FUNCTION BUILT
NN1202 12 Square Metal Shed "o
NN1203 12 Wooden Shed ol
NN1204 12 Wooden Frame bkl
NN1205 I12 Wooden Shed baded
NN1206 12 Shooting Bunker b
NN1207 12 Shooting Bunker *k
NN1208 12 Brick Structure bl
NN1209 12 Concrete Bunker "k
NN1210 12 Concrete Bunker "%
NN1211 12 Concrete Bunker L]
NN1212 12 Concrete Bunker LA
NN1213 12 Maintenance Shop *ok

#* = Date of construction not located

00492/1039A
Rev. 4/7/89
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Table SSA 1.5-1 In Situ Water Quality Measurements at Selected Southern

Study Area Waterbodies (1987)1. Page 1 of 1
Sample Lower? Lake Lake
Rarameter Month Derby lake ladora? Mary?
U L u L i) L
: Temperature Apr 16.0 16.0 16.8 16.8 17.5 17.5
(°C) May 19.0 19.5 20.5 20.0 20.0 22.0
Jun 21.0- 20.1 21.0 21.0 21.0 21.0
Aug 24.0 26.0 21.0 23.0 24.8 23.6
Nov 10.8 11.5 12.0 11.9 12.1 11.9
Dissolved Apr -— —-— 9.2 9.1 11.6 10.6
Oxygen (mg/1) May 8.4 9.6 10.5 10.1 14.2 12.9
Jun 9.9 8.4 9.2 11.3 14.9 13.9
Aug 11.5 11.3 12.7 8.2 9.9 8.4
Nov 11.0 11.3 11.7 11.2 10.3 10.3
Dissolved Apr - - 95 94 121 111
Oxygen (%Sat.) May 91 105 117 111 156 148
Jun 111 93 103 127 167 156
Aug 138 139 143 96 119 99
Nov 99 104 108 104 96 95
pH Apr 8.1 8.3 8.1 8.3 8.5 8.3
May 8.0 8.2 8.1 8.0 8.9 8.8
Jun 8.4 8.1 8.0 8.2 9.3 9.5
Aug 8.9 9.0 7.8 8.9 9.6 9.2
Nov 8.3 8.3 7.6 8.1 9.1 9.0
Conductivity Apr 610 617 610 617 653 673
(umhos/cm May 634 615 720 740 671 696
@ 250C) Jun 550 550 658 640 625 625
Aug 425 425 800 600 600 550
Nov 487 480 765 700 750 700
Secchi Apr 0.3 0.4 1.0 2.8 1.2 2.6
Depth (m) May 0.6 0.6 0.8 3.0 2.1 2.5
Jun 0.5 0.5 1.0 2.5 1.5 2.2
Aug 0.6 0.6 0.8 2.6 1.9 2.5
Nov 0.6 0.6 1.2 3.8 1.5 2.8

Notes:
1 All data are from a depth of 1.0 m, or from the nearest depth sampled
(range = 0.5 - 1.3 m).

2 y= upper end of lake
L = lower end of lake

1-64
10052/1010A
Rev. 4/30/89




Table SSA 1.5-2 General Water Quality Indicators of Selected Southern Study

Area Waterbodies (1987)1. Page 1 of 1
Sample Lower Lake Lake
Rarapeter Month Derby Lake ladora Mary
Alkalinity Apr 124 147 181
(mg/1 as CaCO3) Jun 104 136 _ 108
Aug 100 126 114
Nov 109 106 99
Acidity Apr 0 0 0
(mg/1 as CaCOj Jun 0 0 0
Aug 0 0 0
Nov 0 0 0
Hardness ‘ Apr 160 184 154
(mg/1 as CaCO3) Jun 148 184 98
Aug 132 168 108
Nov 125 180 105
Total Dissolved Apr 378 423 413
Solids (mg/1) Jun 400 434 360
Aug 365 440 445
Nov 290 430 410
Total Suspended Apr 24 4 7
Solids (mg/1l) Jun 20 3 2
Aug 18 3 14
Nov 15 3 6
Turbidity Apr 11 3.3 1.6
(NTU) Jun 12 2.2 1.2
Aug 11 0.6 4.9
Nov 6.9 1.7 2.2
True Color Apr - - -—
(Pt Co Units) Jun 48 28 24
Aug 15 15 22
Nov 25 25 25

Notes:
1 All data are from a depth of 1.0 m, or from the nearest depth sampled
(range = 0.5 - 1.3 m).

2 U= upper end of lake
L = lower end of lake

1-65
1005Z2/1010A
Rev. 4/30/89
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Table SSA 1.5-3 Concentrations of Major Anions and Cations in Selected

Southern Study Area Waterbodies (1987)1.

Sample Lower Lake
Rarageter Month Derby lake ladora
Bicarbonate Apr 124 147
(mg/1) Jun 104 136
Aug 9% 122
Nov 105 106
Carbonate Apr 0 0
(mg/1) Jun 0 0
Aug 6 4
Nov 4 0
Chloride ' Apr 85 85
(mg/1) Jun 60 71
Aug 42 67
Nov 25 64
Sulfate Apr 106 126
(mg/1) Jun 66 81
Aug 58 81
Nov 59 95
Sodium Apr 79 89
(mg/1) Jun 80 88
Aug 59 87
Nov 68 80
Potassium Apr 11.0 4.3
(mg/1) Jun 5.2 3.2
Aug 5.5 3.7
Nov 4.0 3.9
Magnesium Apr 5.4 6.4
(mg/1) Jun 4.4 4.8
Aug 13.7 13.1
Nov 11.9 17.6

Notes:

1 All data are from a depth of
(range = 0.5 - 1.3 m).

2 U = upper end of lake
L = lower end of lake

10052/1010A
Rev. 4/30/89

Page 1 of 1

Lake
Mary

167
100
74
81

14

8
40
18

113
96
94
89

56
37
51
64

1.0 m, or from the nearest depth sampled

1-66




Table SSA 1.5-4 Concentrations of Primary Nutrients (N & P) in Selected

Southern Study Ares Waterbodies (1987)1. Page 1 of 1
Sample Lower Lake Lake
Rarameter Month Derby lake ladora Mary
- Nitrate+ Apr 0.04 0.06 0.06
Nitrite N Jun 0.10 0.07 0.07
(mg/1) Aug 0 20 0.15 0.16
Nov 0.09 0.11 2.60
Ammonia N Apr 0.35 0.10 0.07
(mg/1) Jun 0.45 0.22 0.19
Aug 0.07 0.25 0.18
Nov 0.11 0.34 0.50
Total : Apr 1.55 0.85 0.40
Kjeldahl N Jun 3.65 1.08 0.67
(mg/1) Aug 1.20 0.81 1.72
Nov 0.93 1.96 2.60
Organic N Apr 1.20 0.75 0.33
(mg/1) Jun 3.20 0.86 0.48
Aug 1.13 0.56 1.54
Nov 0.82 1.62 2.10
Total Apr 1.59 0.91 0.46
Combined N Jun 3.75 1.15 0.74
(mg/1) Aug 1.40 0.96 1.88
Nov 1.02 2.07 5.20
Dissolved Apr LT.07 1T.07 LT.07
Reactive P Jun LT.01 1T.01 1T.01
(mg/1) Aug 0.01 LT.01 0.03
Nov LT.O01 0.08 LT.01
Total P Apr 0.07 LT.07 1T.07
(mg/1) Jun 0.11 LT.07 LT.07
Aug 0.10 LT.07 0.14
Nov 0.12 LT.07 LT.07

Notes:
1 A1l data are from a depth of 1.0 m, or from the nearest depth sampled
(range = 0.5 - 1.3 m).

2 y = upper end of lake
L = lower end of lake

1-67
10052/1010A
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TABLE SSA 156 HYDRAULIC CONDUCTIVITIES AND FLOW VELOCITIES -

SOUTHERN STUDY AREA

AVERAGE HYDRAULIC .. AVERAGE

FLOW

GEOLOGIC CONDUCTIVITY POROSITY HYDRAULIC VELOCITY

UNIT (cveec)  (gpdt2) GRADIENT  (fvday) WBZ
Paleochannel 0.05 40 0.004 1.51 1A-1
Eolian 0.02 30 0.016 3.02 1A-1
Denver Fm. 0.001 20 0.012 0.17 1A-1
(Fr. claystone)
Denver Fm. 0.008 30 0.015 1.16 2
(Sandstones -
Unit A)
Denver Fm. 0.0003 30 0.016 0.04 3
(Sandstones -

ave. deep units)

Sources:

Hydraulic Conductivities - Water RI

Porosities - average values for material
Hydraulic Gradients - measured from water table

and potentiometric surface maps

Flow Velocities - calculated from Darcy's Law and

Continuity Equation




L S R —

VB/ILIY0 YO YIS YLy
TANIA YD OU T YL  CPISN POYIUE YY) 10) plBpUN)SE [8ulQul Yy JO 0] %) Jtwe) uolIdeuop, oyy  puncdwo) Potjtiuop) LQoatvaueg o »
*2]qe3 UO uAOYS $2318 D})Ideds 10) seshlsur 031 3156puod $311038I0qQ¥) Buowe pasn SIME) UOIIIGTUP A0t (yy) Jwg Yurdsodoy porjridey . Y

A Posn uawy aly

POYIIW JE1ILJRUs JUC URY] FI0W UIYA PIIINIDIO EBY AJ1PUOTEIEII0 YIIYA *I[dwrs swes oY) W ujhrue DEJIdads B o suol3dejop apduagnw apngour Jou saup

njea sy -ajdess JOULISIP B UY PpIIINPUOD sISL|RuUN jO A3qunL 3] 03 UOTIRJUI Ul G4 jrur ue o SUATIINIP Jo Jagunu JEIOT Y] sINasaldals uOLIINIY o

wead aod sweaHosdiy . x\mh
1AM J0TEDTpUY ‘9
“Nwry Auirloday pavyivaan mojag = ang

Ch-t"8 [LTA R 14 /a0 C h-L°R naj -a7 rrire (MR-NQ="T) > 7
fl1-7°R R9-01 f1/8 fi-%'R 19-81 re/c {An-C7<11) PPN
6°n-{"y €«r-n°9 f1/6 6o n-L'y ir-1°9 77/61 (SF-07=11) saddon
€°9-7°¢ 7¢-C*p f1/0) €*0-7°¢C Of-Hh l&dARd Ne-C7a77) wnTwoaInn
¥ °0-99°0 nne f1/0 9L°0-C9°0 b ] r7/0 (0°2-0°TuT1) WnVupry
SteIN 4N
090°0-050°0 #i-1L0°0 /Y/97 0980°0-040°0  11°0-650°0 /Y (01°0-142=11) Zanoaoy
0°¢-$°2 09 N 0°6-5°¢ fi-0°¢c 7z/6 (01-T4d=11) Ivuasay
0€°0-1100°0 9£°0-6600°0 8%/9 utaposg
0$°0-8€00°G €Z°0-880UG°0 8/ utpuy
0€°0-€£00°0 1°S-0%00°0 ev/Le Ulipiaig
09°0-0Z00°0 Z°Z-S(00°0 BYv/6 JUEYI 0020 4oY a3 fAuaydiposo)ydig
09°0-9200°0 €°1-1LV0°0 8y/vi JuryIJ | Luaydrpologydg
0°T-€20°0 $$-6€0°0 LA7AY suepioq)
0€°0-6100°0 {1-8€00°0 8y/1z utlpy
Poidulap auay $3p1213183g Suliv|yoouedag
9°0-8100°0 ££°0-1900°0 8%/s auasipejuado) shd0ro]yaexay
Pa12u3ap auoy $J1usd4,) pajruadoley alrefoatmag
* Pa3j)a2ayap auoy payaalap auvoy aurdoidoio]ydowoiqrg
auanjoy
paIdajap auoy PAIIDIAP Auoy s51ue¥in S1iewody aj13E|0A
. du03IaN 1KINa0RT Aurap
auatpriuado) ahang
P33P auop pPA1IMYIp anny suoaard03Ipdp a11Iej0A
[ 1] (b /0 auajluyanroyrerrag
07 -0 ML RT f/0 APIIOTYD uafhyron
€°0 mom f/0 n10J0I01 4
0 YRy /0 apyaojyoe113) uoqaen
2°0-(°0 T8 /0 2uURYII0I0)YITIJ-1*] ")
. »£°0 1-9°0 €/ #2UBYIA0IOTYIRAIDL-F 21
pezdeue joy au_zuuuo quuecuo_az 13180
z/ (9/8n) (313n) n Su0133939qg z (8/in) (3/3u) 1/ Suotizalag pa1dejaq saileuy pue sdnoly et 3hfeay
aduey Jduwy J0 Kouanbaay dduey Jdunvy “c A3uanbaay
W WA}
6% %3 sajduss jei0y
9 €l sSuyaog jei0)
sashjeuy 1] aseyy sasd|ruy | aseyd
3w Aqiaq addy Tezy aavs
*tl Jo | aeq -waiy Apnris uianinug ul sipnsay je213hjeuy SJuowIpag/e]10S JO Liewmng ]-]°7 V5SS 2]qe}l




0ttt e

*anieA Y0 Ou 8Y B3yl

CPISN POYIIW AY) 10 PIBPURIV [BUIDJUL YD JO T st 1w U Id0ep, Ay 1
“4JQEY UO UAOYS 8318 J1]103dy 10) SIsALBUR HUIIINPUOD SI4I0IWIVQY| BumL Push RITWE| UOLJDUOp SV CCIED) twig Buijaodoy pot)riae) =

(punodwo) patjljuap) AfoarIriual -

l
CPIsSh Uuay sy \
PONIIW U114 NUS JUC UBYI JI0W UIYA PILINIIO sEy L] JRUOIS¥IIL YITYA ‘ojdmys owus eyl Ui L jrul D1)iouds € U SU0YIduRup Gld13jw upnjoul Jou soup
Nea S1yL cajduss JDUIIVIp 8 U} paIINPuUEd seskjrur jo Joqunu ) O3 UOLIF{UL UL WIAJEUE UK JU SUOTIIVJUP JU JogEnu Lyo) oY) SJU0BVIdul WO = /
WEad 49d SWLAYOADIN = u\b:
SpvAY] auQEdipul = )
TAIWy) duidaodoy patyliieg AoloN = UM
$°6-L°8 011-22 9Z/92 $T6-L°8 oll-cl 9t /9¢ (08-09=11) >u1Z
ci-9°8 Ty-T1 9z/tt cl-7°g f8-91 ag/el (09-$2=11) pra
6°y-L°Y s€-2°¢t 9Z/12 6°9-L"n SL-£'9 9t /9 (SE-0Z=11) d3ddon
€°9-2°¢ 0s1-€°6 9z/tz €°9-7°¢ 97-9°9 9¢ /61 (0%-ST=11) wniwaay)
9°0-99°0 8 1-£°1 /¢ 9L°0-99°0 b o) 9€/0 (0°Z-0°1=11) wnrupey
S1EIM 401
090°0-£0°0 7°1-450°0 0c /oy 00" n-060°0 1 w1600 af /a] (O1°0-TH2=T1) Kanoion
pazkjeus 0§ paldajap auoy (OT=THN=TT ) DTHISaY
100 ST 0-8700°0 nG /vy uvaposy
8500°0 11°0-€10°0 ns/e utapugy
€€o0°0 0Z°0-$%00°0 0s/9 urapyoiq
0200°0 $%0°0-L£00°0 0s/¢ sueylacioys1131Luaydipoiojydiq
yI00°0 6$0°0-L£00°0 0s/8 aueylajuaydipoao|ydg
€Z0°0 0€°0-€S0°0 0s/¢ auepaojy)
6100°0 €1-Lc00°0 0s/Ll urapgy
P2313933p auoy 8ap131183g utlofydourdag
dudtpeIuada] L0101 yIex I
P32233p Juoy PaISop SuON 82108920 PaIvuUAIOI¥) o1 IV[OATEIG
¥10°0-500°0 £°0-8900°0 8c/1l 710°0-0s00°0 Z1°0~6800°0 9€c/€C1 surdoadoio]ydomoiqig
Juanjoyr
pazhisus Joy P2312230p duoy $57Us930 S13Fmoay #11IPj0a
auo3ay J4LInqostiAyray
auaipejuado) 34519
pazijeus jop pPI1d31ap auoy SucqaIws03pky 91vIw|0A
aua)fiy3ani0]yre11a)
apraojyd auajhyray
wi0j01010n
APINTHOPIIAY HOAIRD
AULYTIOAOTNDITIR-F T
. »IUBNIDOIOINROICITNIT-Z 71" Y
pazijeue jopN PIIIIOP auoy s31urfan paacuslojvN ajtIvjop
z/ (3/3n) (3/3n) /1 8U0112333g 7/ (4)8n) (i#/3n) 1/ sworianjag P1323330 s314)cuy pue sdnoin Jea13k[ruy
aBuey adumy 3o Aduvnbaay alury attury Jo Ksuanboagy
T 14
am Qf sajduvs jvl0)
6 ¥4 sduyaoy m0)
sselvuy 3] aswyy sash|ruy | 9styy
onuy Aqaag 1m0 Tqz-§ ety

‘Ll 30 7 ddeg  cvaay Apnag uavyineg U SIjNsOY JE21IA KUY SJUGNIpUS /S0y JO AJvwmng | -]°Z VSS Pj4tl




| S

‘PN POYIIE IY) I0] pIBPURIR [BUIIIUT Y] O Ya] ST WIS BOTIIap, S
“91q93 UO WAOHS 33T D1JT1d3de 20] sasAsur ANTIINDUOD $3T10IRINAE] Funwr pasn E1IWT] U01INAIap 20 C(IN0) 1wy Ruvjaeday parjiyang o

*INIeA ) ou ST 2iayy

: punodwnn pay 1teapy fraaririuag . -

= 7y

SPISA WD SPy

POMIA® JUDTIATPUS JUO USYI IO UIUA PIIINID0 RN AJTRUNTEEINO OTUA ‘apdurs awcs 2y W akjeue A 11ads e 0 SUN1IIAIAN YA m apn) 1 100 Rdap

angea o1yg

‘aydums JJUYINIP ® U PAIINPUCD SaSAIRUS JO 1aqunu AT 01 wOTIE[ed Ul YK E

Ul O SUOTINAIP 1O daguntl [BI0T oY) sinosasdaeg uoN eIy . 1/
wea? and smeatoany o /80

CIAANTY JOIEIIpUY “1m

cwlg Jurjaoday patyriaan mojoy . INOG

$°6-L°8 [ T4 BT 14 gl/81 $°6-L°8 0L1-07 L7/t (N8-09=11) 12
ci-v¢ 99-21 8/t €i-v°g 95-21 /ey (09-$Z=11) peay
6°v-L°y 9e-1°L g1/51 6°y-L°y 66-9°8 (/9 ($€-02=11) 20ddon
$°9-2°¢ 82-0°6 s1/¢1 €°9-2°¢ ty-6°6 LZ/61 (09-S2=11) wmiwuvay)
9% °0-99°0 11 s1/1 2L°0-99°0 o] (/e (0°T-0°1=711) wniwpe)
sleyan 401
P232233p auoy 090°0-0%0°0 0°Z-650"0 /n (01°0-12=11) Xand3aK
0°$-$°2 °s-1°¢ 9/ 0°6~$°Z 91-6°2 Lte/e (01-0="11) Siuesay
1100°0 I%0°0-2%00°0 £9/¢ uyipos]
9600°0 $800°0-6900°0 €9/ uiipuy
€€00°0 (50°0-9€00°0 €9/¢ utipjaig
000°0 €1°0-9900°0 9/t aveyia0101yd111Auaydiposaiyoig
9200°0 %20°0-9%00°0 €9/9 surylajfuaydipozoyaig
€00 e €9/0 auepiojyn
6100°0 L°1-6200°0 €a/8 uapyy
PAIIIAD auoy Sap12VI$3g amtaonsouwiag
Auatpeivadoynfroininiexay
paidajap auny PaYIAAP auoy #21UsTIn parvuadol vl 211IRJOATNIS
"10°0-S00°0 .  810°0-9200"0 L k4 210°0-600"0 LAB°0-10°0 X414 auwdoadoroyyromniqiqg
avanjoy
PaId33ap auoy P232939p auoy €21usBI0 dTivwoly I|1a¥|04
£°0-€°0 0 wn . auo03ay 1£Inqost | Ay3ap
£°0-¢°0 LR te/o auarpriuado)akang
P212313p auoy su0qiwd01pky aj1a® oA
0€°0 o €£/0 £°0 (TN} oen ! auajdyjaoaro[ydesray
0°7-0L°0 1°2Z~¢°1 £€/9 Z-1'9 -0°1 L2t WprIoIYI 9ud)hyjay
([} o £€/0 (1] 1804 /e wi0jo201y)
oc°o e te/o L0 MR {z/o IPrI0|YIRIII] wvoqae)
0y°0-0¢€°0 09°0 /i 9°0-€°0 gLA /o JUEYIB0I0 I YI¥IY-] )4
€0 108 €c/0 0 U4 Lez/o #2URYII0I0IYINLIAL -2 14}
82108310 paieuadolry 2113910A
T/ (3/8n) (3/3n) JABRAnd RELRE ] 2/ (8/%n) (8/8n) 1/ Suo11da33g P2132390 salljeuy pue sdnoan jed13heuy
a%uwy a%uwy 3o Aduanbaay aduey aHuey 30 Aduanbaay
N L)
9 17 sajdwrg jwi0)
£z A s8uraog ymyog
esdyvuy 37 Iseyy saskimuy | asruyg
®30pwy IWY "¥[i1-7 G118

LT Jo ¢ aRed eV Apniq uasiInosg Ut SIINSAN [P [eUV HYUDMTPIS/RITOS JO Asrwmng

*T-1°7 vss ajareg




(5 e Uy . e

TINTEA TY) OU 8) 2ayy PISN POYIAM Ay) 1J0) PIEPUNI [WNIIIUT Y JO ZOI 1 ,IIWI] UULIIWIP, Sl cpuncdwon pat)iIuop] Ajoaraviuoy =
"31QPI YO UROYS 82316 21)123de 10j SINAIRUR YUIIINPUOD EITIOINIUGK] FUONE PIEN EIIMI| BOIIDVIUP 40 “CIND) w1 Julraodoy potjiiae) = N\
TPUE Uy Ny
POYIIM (92124 Pus JUD UEYI IIOW UIYA PIIINITO SEY L] JVUOINEIIC YOIYR ‘I jduiy SMES Iy) UL WA JHUE D1JI00dE € JO SU0Y dulap ajdl ) PP IUL JUU Suop
MITA STYL  CI(dmEs IDUIISIP ¥ U PIJINPUOD SINLIBUY JO IUqENL oy} 0] ULIIX|IS UL DIAJRUE UK JO SUOLIIVIUP JU JOGWIU [£J0) oY) §JUONIIdUl UUIIdNAY = /
wead Jod sweldosdiy o u\&s
SlOAd] J0EIIPU] - ]
TAlwi) Burdaoday paryriion A0jdy = PO
$°h-L°8 08-87 (/1 (OR-09=11) duly
f1-7°8 !l n (O9-C7=11) peay
6°n-L°n 17-0°% 1/t (SE-07=11) addoy
€°9-72°¢ €7-71 1/9 (09-C7=71) w0y
oL 0-09°N ] 1/0 (0°7-0"1=11) WnTmnry
pazhjwur joN STEIAN JOY
p3123713p auon P3313a313p du0N (01+0-T192=11) Xinoaan
pazdjeue joN 0°¢-6*7 f°8-1°9 L (N1-TD=T7) dIudsay
1106°0 TN s1/0 utipogy
8$00°0 TOW st/o urapuy
€c00°0 T8 st/o0 uiapraig
0z00°0 €10°0 Si/t sury30101yd1331Luaydipoioysiq
9100°0 Z800°0-7900°0 s1/T aueyjajkuaydipolotydiq
€Zo°o T si/o0 auepioy)
6100°0 6%00°0 Sin uraply
pPaydajap vuoy 83p1211s3ag auriojydouniig
QU 1pEIUAdO] 342030 Yyourxey
PIIIAJIP auoy Paydajup Suuy SOTURdIQ PIIVUITOIRYH 3|1 18| OATNIS
‘ pazkjeur 0§ PYIIIJIP duoy susdoadoaojyoomwoiqiqg
auanjoy
pazhvue joy Paydajap auoy So1urlag 5119804y 91118|04
3u01axn 14InqosT AWK
uatprivadoyrfrig
pazkirue joH pPaYINIAP Auoy SU0QIRI0IPAY 3JTIRJOH
: auajlmiaozorysriyay
aprIOoTud audjluyraw
wi03030149
apriojudeilal wnqaen
AULYIZ0IOTYITIT-F 1|
#2UBYID0I0THIRIIIL-Z°7 1" ]
pazhIwur joy Pa123j19p auoy sJ1usdig paisuadoiel s113¥[04
$/3n 8/9n SU0I32 9,4 4/4 .
z/ (3/3m) (3/3n) n 132223q 7/ (3/%m) (3/3n) 8U0132034g P23223aq saiheuy pus sdnoan jed13L|eUy
aJumy adusy Jo Aouanbazy / duey Jduey ! .“c Koudnbasy
T 14
st 1] sajdavg (vI0g
14 y sdutraoyg 1m0}
sssdjsuy 11 aseyq saskjeuy | aswyy

Aaey aney 'q7)-z aars

‘Ll 3o 4y 3deg  cwaiy Apnig uaaynosy ug S1|nuoy [EI1IL)BUY SIUDMIPIS/E]TOS JO Kiewmng -]-]°Z VSS d|qRL




0

CPASN POYIAW YY) 10T PIRPURIS JCUIINT UV TD yAT SV L ITWI] UOTIINIAD, Aug
*S1QE] WO UAOHS 8319 1]123ds 103 sasdiIPur BuUIIINPUOI $3TINIPINAE] RUomE Pasn $IIMIT UNLIDIIIP 30 ‘(IND) Yiwrn Suprandon parjridon .

"aNIOA ‘THD OV 87 233y}

punaduon patyvInap) LpaarIriuagy . -

sssdieuy 17 Iseyg

saskjeuy | aseqq

a8 Aqiaq aaddp uiasey '7-9 ag

‘L1 3o ¢ afeyq

*Baly ApNIS UL INOSS UT SI[NEIN [EI1IK)CHY SJUOMIPIS/S[T0S JO Alrmmng

S PIASH DG Krw 7
PONIIE JEOTIAIBUR FUC UBY] IO UIYA PIIINI0 SMY A JRUOTEEIN0 YITYA ‘ojdees swis M) w1 AEue ST IdadE U Jo B0 Ip DI aps] DU YOI saop
sajea syyL ‘ajdues JUPITP T T PIIINPUOD saskjeur 1O JAQWAL aY) O BOIIT|IS BT Ljree we jo SUNT JIINIIP JO Joquni IRI0Y Y)Y S Jasosdor UOITIdNAg o i\
wedd aod swertordyy = 380
S1DAX] 201EDIPUL a 1]
s 1wy Jurjaodoy palr3ie) Aoleg = UM
$°6-L°8 99-02 r4rx4 (08-09=11) duiz
i-2°8 6l1-61 T/t (09-€T=11) pvo
67 y-L°Y -8y z1/01 (S€-0Z=11) s0dduy
$°9-2°¢ g'6-%"9 Z/e (09-$2aT1) Wmimoly)
2L°0-99°0 ‘NN /e (0°T-0°1a11) wniwpr;)
pazkjous jo§ S1¥I9 dI1
pazkjeun 04 pRIdejap uuvy (01°0-140=11) Kandauy
pazkisue oy 0°¢-0°2 'y T/ (01-1¥D=11) >luasay
0£°0-1100°0 ) %2/0 uliposy
0€°0-8500°0 Y 27/0 usapuy
0€°0-€c00°0 010°0-£%00°0 2 /Y uyipiaq
09°0-0Z00°0 TR n7/0 augnlaozod1131duvaudiporoiynig
09°0-9700°0 ™ 97/0 aunrulajluaydipoaniudg
0°T-€Tn°0 ™ o7 /0 aepaotun
0€°0-6100°0 1*00°0-9700°0 w7 /7 wvapyv
PAIIANAP AUON S$APIDIINA] IUTIOTUINURAIN
auaipejuado]rdroaoyudexay
Pa132313p auoy pPoIdaYap auoy 8O1UFdIQ paIrUINOTER 9111 OATEDS
a Pa123jap auoy PRI221ap Iuoy surdoadosojydomoiqrq
auanjoy
pazkjsur Joy PRIdajep Suoy $51usd30 D13swoly S{137|0A
U0y 1AINQOST [AYYay
auaipviuadoyahang
P232333p auoy PeIdSap @uoy SUOQIFI0IPAY 2| 1IR[OA
t°o TN 1/0 ' QU AYIN0I0|YOIRIIB]
-L°0 o 170 PrI01Yd JuIjhyey
€0 gt all 1/0 wi0joiojy)
€0 el 1/0 Pp1I01YIR1IJI] uvoqae)
2°0-€°0 Mo 1/0 auRyIdoIoIYITIL-1*1*]
» 0 6°0 (¥A »IURYIBOA0TYORIFDL-Z7 2 1
pazijauw 3oy $21urda) pajsualoley a]13I8]0A
7/ (3/3m) (3/3n) J1 SU012333q 7 (3/9my (3/8n) 1/ sworidaan pa13231aq 8234 jeuy pur sdnoan jEarifiENy
afuey 20uey 3o Aduanbaiy fuey aduey j0 A>uanhaay '
TH) T
7 i savdarg P10
] 1] s¥uraag yejog

‘I-1°C vss 319e)




;

. CORITA YD OV BY YL  CPITR POYIIW IY) 10) pIRPUEIV [FUAIJUL SYI JO YOI ¥ WIMMLL VOLIIAJOp, W) punvdeo) Pol)liuep) Ajoarviuuy =« .
*SIQ03 UO Unoys #8370 21j128de i0) sashieus Bu110pUUd $91103010QF] Fuumy pasn NIWT] WUl IeIOp JU C(TD) F1we] Wuldaodey potsrIse) = z/
TPISH Buaq WLy
POYIAN [RIYILIRUS JUO WY II0W UINA PIIINIO sy u——lsmceuub YIIYn ‘jdues Jmee 43 ul o)k jeue 2110wl B o suelIdeop d1d I apn) Jul Jou seup
RIS SI4L  ‘21dwEP JIMIISIP P U PAIIMPUOD sashkipur JOo laqunu Iy3 03 HOYIE[IZ B SAAPUR LT o BUOIIDIIVP JU Jogmnu [#10] G4 & Juskosded uworIdelgd = /
weld 2w swesdosdy o x\ha
Tlda) J0jedipuy o 11
(1mry RuUNII0daN paLjINIA) AO(Ag - TN
Ch-t°R ay-C7 [YAS (MR-NasT1) DUy
fl-n°Q moe c/n (09-C7211) pE
[0 2V Al [ 3] (4] (CE-N7=aY) aaddnn
€°9-7°¢C L] <N (O%-C7217) BRIBOINY
9 °0-90°0 moHe </0 (0°7-0°1a11) wnTmpen
pazlyeue jon sjeYan 41y
paziyeur 304 P232313p Juoy (01°0-1n="1) Tansaay
pazdjour oy P212332p auoy (01-T40=11) tuasiy
0€°0-1100°0 TR 8/0 ulapos)
0 °0-9500°0 oS 8/0 ulipugy
0€°0-€£00°0 ¥$00°0 8/t uripiaig
09°0-0200°0 e $/0 SUSYI2020] YDV 2] jAuaydpoio|ydtg
09°0-9200°0 TS 9/0 auvyIajhuaydiposo)yoig
0°Z-€20°0 91°0 N aueparoy)
0€°0-6100°0 T40e 8/0 ulaply
PUIdOIIP Juuy S3p13131894 Pullojyoousdig
2uaipeiuado) dL2010]ydexay
PIIINYIPp duoy P332273p auoy so1usiiQ pavuaiol sy 2113v|oATmas
. P232233p auoy P212333p auoy auwdoidoiojysomoiqiq
auanjoy
P3323719p auoy pazijene joN 851us¥in 5139woly I13IF]O0A
auo3ay 1LIncnstjLuran
auarpeynadoyaksna
P2133jap auoy NP duny SUCQIBDOIPAN ITVIPO,
€0 ™mHe f/0 ' auartdnyaniogyoraiag
€0 T8 c/o apriogud auajhyray
€0 TS /0 wioj0so|yn
€0 T804 €/0 dp1301Yde132) uUoqae)
v 0-€°0 Le°o /1 JUCYIIOIOFYITAL-F ']
«€°0 pt o . €/0 SPURYIVOIOTYOIRINIL-2°2%) "]
pazdjeue joy s51ue¥ag paasualo|Py 91138 0A
2/ (3/3m) (3/3n) J1 Su0133333g (¥/30) (4/4n) T PETIT P212232q sadkjeuy pus sdnoan JeI1IA|rUY
aBuny aBury 3o Aduanbaay 2 adury dduvy _me Aouanbesy ! pu 1o
D 2
8 3 sajdues (R0}
< 9 sSutiog [®30)
sevdivuy 11 dewyy saskjruy | aseyy

puod qn13 wny y poy Z-Z1 @3ts

‘L1 Jo 9 adey -waay Apnig uavyinog uy $IIneay 12134 PuY sJuIMIpag/e1os JO Liewmng -]-]°7 VvSS 2iqe]




mjes oy

| R

TORITA JND OV BT JIYL PISN PONIMS SHI 10] PIFRUEIN SUIATNT ANT 10 YOI SV L ITWI] UDIIIIIDP, DY)
*91qP) WO WAOYS 99318 J1j13ads 10) sasdjrue FUTIFAPUND EITININIOQE| RUCWE PSRN E1TWT] BOTIIAIAP 10 (N0 w1y Rutrzodoy porrgrraany .

CpUNOduon Pt TTININY ATPATIRIUIO] o »

TPIRN Baneg sy

PONIMM 193714 JOUS 2UC UFY] FI0B UIYA PIIINIIO BBy AJIFUOIEEIIO YITYA ‘I[durs Jmes D43 ul MKJeur D1)1d0dE © JO SUOIIIIP idIIioN IpRpam Juu saep

*ajdmes IJUIISIP © U] PIIINPUOD SIsLjRuUs O lIgEnu 9y) 0) VOV U U JAJEUE UL JO BH0T QTGP O JOGENY 2303 YD ¥Juoseadad UOLYINAY =

wuad aod swradoaoiy . u\w-\.
s JOAX) 20361 puU) 41
SAWI] Fu13i0day PatjI3Ad) AOjvy T

$°o-L°8 oLi-8l 91/91 (08-09=11) wuiz
ti-o°g9 -2 91/¢ (U9-S$2=11) pro)
6°y-L°Y v-8°% 91/81 ($C-0Za11) 29ddo)
$°9-1°¢ gi-¢°8 Y1/t (09-$Ta11) wntwoay)
¥ '0-99°¢ TN 91/0 (0°T-0°1a11) whilmwpy)
pazkjeur joi si®Ia 401
99°0-€0°0 €2°0-€L0°0 ot/y 90°0-50°0 91°0-€50°0 9l/R (01°0-T0=11) KIndiay
pazkjeue oy 0N c-S°7 Ry 91 /1 (D1-0=T]) dluesay
0€°0-1100°0 € 1-9100°0 nz/e f°0 £°n a1 /1 ulaposy
05°0-08S00°0 (T°0-~-LLON°D o/ S 0-C°0 me a1 /0 utapuy
0€°0-€£00°0 €°T-1400°0 oz/tn f°0 C-u°0 ol/f utipjarq
0N°Q-0700°0 94 0-9(00°0 or/€ 0°0-0C°N ™ Y/ durnjaninjudiiyyfnaudiposojudig
09°0-9700°0 S7°0-fLNN°D or/y 9°0-0F "0 Mmoo 91 /0 aumpyayAuaydipoaojunig
N°T-€70°0 6£°0 07/t ?-0°n ™woe /0 auspioTyn
€ 0-6100°0 0°t-9700°'0 /6 f°0 0of-0°1 ay/f utipjv
SP¥IDT1ISa4 aurIojydouesip
auatpriuadoy d£2030]yoexay
pa3d33ap Iuoy PI313039p avopn s>1us¥ag pajsualojey 2)1Ivjoamas
Pa3233ap 2uoy PaYIYap Suoy ausdoadoaojydomoiqiq
(] %0 o/t Juanjoy
P333332p auoy s>1us¥ig d1aemoly aj13Fj0,
au0jay [LInqost [AyJay
auaipeIuedoldfog
PIJoa13p uoy P313339p duuy SUOQIVI0IPAR 3j1I10|0,
ajhyraorojyowsay
Ipriotyd audjhyiay
1030301 Y)
2PTIOIYORIFI] VOQIE)
INEYIAOTYITAZ-T
»IURYIDOAOTYIRIIDL-P 71
P1233ap auoy pPR3233ap auoy s$51uedap pajrualojey 9)139]0p
z/) (3/8n) (3/8n) /1 PuoTIdaIag 7/ (373m) (A% 17 sworIdarag Pa1>03a0 sail1euy pus sdnoan 311K ruy
auey afuen 10 Aduandbaay alury a%uny Vo Aouanhaay
T™HO ™y
€7 Y] sajdueg Jer0)
. L surtaog 1#30)

seskiouy J1 asmyy

saskjruy ) aseyy

*24331a aWrujrig 11 9318

"Ll 30 ( ey

T4y APRIS UAIYINUG US SINEOR [EI1IA|LUY SIUSMIPIS/N IO JO £ 3vmmng

1-1°7 vsS #1qvy




5P Uy

wergeas (@ YW S vaeuwy YOS PUYITE WYy AUy PEEPUSIe (BUASIUL YY) JU

T01 %Y 21w uorIdodap, oy

{pUnUdEO) PITITINAP] AJOAlIvIUGg »
‘PIqEI U0 UROYS S33]¢ JI§)}dads 10; savdjeus Yu}Ionpuod 843303020QR Yuamy pasn $Jiwl| U0133433p 20 *(ND) FtwiTy utjaoduy potjiise)

CPIYN UIIq sy ¢
pPoNIam 193134)0ur 2uc UEYJ BI0W UIYA PIIINIFO SEY A ]RUOTEEDII0 YITYa ‘a|dwes awEs ay) w1 #3kjEuE 2131130d8 ¥ Jo SUG1I010p aydi e IpnIduL Jou s0p
A Syl cajdmes IDUIISIP ¥ NI PIIINPUCDI $38L|BUR O lJaqunu ay) 0) UNIIETa3 U1 a)AJcur Ul JO SUOTIIINIP )0 Jagenu 19307 20) S uasaados uoyvIdesg . /
wead 3ad weralosciy . m\wa
CTOANMY IVIEIIPU] o T
‘WY AT 1dodan parTIIIILY ANag & un
$°6-L"8 eI -<y 114434 Ch-f°R nay-r7 21 /%1 (OR-Na=7Y) o
€1-9°9 069-71 €T/ fl-°g 00z 1-€1 o /7y (09-C7s7)) pean
6°v-L"'Y 1999 <r/re (S VAL yn-C*q 21/%1 (SF=-07=1]) 3addon
€°9-2°¢ ”°-1°0 cz/er *9-7°¢ o7 -1} vy /6 (09-C27)) wnIwoIun
¥ °0-9%°0 T°i-1°1 ST/t 2L 0-99°0 €°1-06"0 /2 (0°T-0°1=11) wnlwpen
sieVam 401
09%0°0-050°0 1$°0-080°0 st/y 090°0-050°0  98°0-2{0°0 w1/9 (01 0-10=11) KIn3aay
pazdeur 20y 0°6-$°¢ 6°9-1"9 "1/¢ (01-T42=11) dluasay
0€°0-1100°0 <°£-1200°0 1€/9 €0 0y 21 /1 uriposj
0£°0-800°0 L(C°0-L(£0°0 1</e $°0-C°0 TN 91/v utipuy
0€°0-€€00°0 0L1-6400°0 /52 (1] 0L-L*0 2t/0 uraplag
09°0-0100°0 09°0-9€00°0 1€/L 9°0-t'0 (V] 91/ QuYI0I0] 4T3 JAuayd 1poaoydig
09°0-9200°0  9°9y-210°0 e/ 9°0-¢L°0 YR y1/0 auryr9jhudydipuaroyang
0°I-€20°0 L°1-8€0°0 /e ‘T-9°0 g R 21/0 duvpirojyy
0€°0-6100°0 087-9500°0 1€/91 €o 00%-0°2 vi/8 uiiply
3p1213834 Jurio|yoouriig
09°0-9100°0 02°0-%£0°0 /s paIdaap Jsuoy duatpeiuado] ak3010 ydexay
so1us¥ip paisualolwy STTIFTOATNSS
Ut pazdjeur 104 pa3313aj1ap auoy auedoidoioyydomoiqr]
auanjoy
pazljeuw o0y pPa1IAap auvon $3TUFrNan MTIMe0av SJ1IR|OA
aunyan 14Inqosy1Luzay
auaipejuadoy a£s1q
pazhjour jon Pa1da3ap auoy u0QIwI03pAN 37110 0,4
auajhyiaoaoiydeazay
IPIIOIYD udjhyon
mi0j0101y)
aP12014201333 UOqie)
uryaoIoNyITAI-1* 1
SPURYI0AO|YIRIFIL-2°24 1}
pazdieue 0y pai393ep auoy #37urlig paisuado|ey 9) 1319104
7/ (3/%w) (3/8n) /1 suol2aalag 2/ (¥/8m) (3/1n) 1/ suorIda1ug P232333g sk |euy pur sdnoan #3134k euy
sluey aBJuey Jo Lauandaay dduey Jdury 3o Aduanbaay
—T ‘190
({3 Y] sajdurs Jwy0p
n ¢ s¥uriog 12301

sssdyvuy 1] dewyy

soshjeuy | aseyy

s3Yy231q Wvuivag Y1-2 anvg

Ly Jo g afwg

"Iy Apn3is wiAINOS ¥y sI1pnsay 182134120y S3uamTpag/ei1os Jo Aiswans  *1-1°7 vgg ar1qe;




e .

TIAIEA THD OU 83 2J3UL “PISK POWIIW Y] IOJ PIRPUFIS [FUIIIUL 43 JO INI T ,1II] UOII2DIIp, NI punodman PATITINIP] Ajaarierusy - o

"34P) U0 Baoys s9310 I1)13ads 10) sasdjrur FuIIONPUOD BaT10I¥I0GY] Fuawe pasn Stwi] UOIIIIIP 20 ‘(Tyn) YIWI] Buiaodoy poljna0n

“pIsn waaq sy ¢l
POUIM 1821341 8uE 2U0 URY] JI0W UIYA PILINDIO LRy L1IPUCTIEING YOLYA ‘olders awws S| ur DA grur d13100ds ¢ J0 suvLIIANap 1ALl OpnIIuY Jou seup
MIva syyL ‘c2jdues IJNEISIP ® Uy PRIINPUOD eccs—tet JU Joquiil Sy OF UUTIV§II Ul JiAjrur ue JU SUOIJIQIOP JU oYY JEIUT YD SJUINSIdIL uolIdLad = /
WE2E Jod sWEId0Ad N = ux.h..
clvad] 20Udtpu)] ‘1
cllmi) Juidaodey potiiae) Aotey = THIN
$°6-L°y 9~ L/ (08-09=11) duiz
1-9°9 0Z-01 (/9 (09-$i=11) peN
6 9-L°Y 21-8°¢ Vil ($€-07=11) 23ddo)
$°9-2°¢ Z1-¢'g ty/e (09-$T=11) wniwoiyy
2 °0-99°0 9°1-0°\ /e (0°T~0°1=11) wniwpe)
paziysur o8 1R 401
090°0-050°0 680°0-(80°0 01/t 090°0-00°06 €1°0-650°0 [aris (01°0-1M3=m ) Xin339y
(L 30 2 4 §°¢-9°¢C L ne-C°7 21-%°9 nrn (A1-MD=11) dtuasay
o 0-1100°0 ™ K7 /0 uTIpOsy
05 0-RCON°0 f10°n T/ wy3pwq
0€°0-€CNN"0 £50°0-C900°0 67/f¢ utapjalg
N 0-n700°n 7E°0-NENOO h7/8 urYI0I01YITITAudydIpoaojudig
09°0-9200°0 €L-o-c1-o AT/S aueyjajhuaydipoiojysiq
0°T-£720°0 o 6T/ aurpiogyy
0£°0-6100°0 %%00°0-C¥00°0 6Z/t ulapy
paiydajap auoy SIPIIVISa] auviojyoousdag
u...._vuu:vso_uaucuc_..u-uﬂ:!
P23333ap auoy paydejap vuoy sJtuedag pajsualorey a|vaejoatmas
' paziieus jon P313339p 2uOy usd01d0I0]YI0WOI|I(
suangoy
pazhieue jop PI3da3up ouoy $2jus500 513%w03y 9] 13Fj0x
033y jAInqos) jAyjay
: auaipeiuado]r£d1g
paziisur j0n pa122712p auoy SUOQII0IpAY 31339104
€0 TN 6/0 . Juatdyresozojyserra;g
Z-L°n 0°7-0°1 6/7 apraoTyYd auajhyray
L U ™M /0 wi10j0201Yn
f'n N &/0 2PTIOTYIRAIS) woqien
2°0-F°0 ™ 6/0 JURYIINIOTUITIJ-Y 1]
F 0 0°7-9°0 616 »AUBUIIOIOTHIRIID] 7474 1y
P232233p auoy $2TueNan pajrualojen 2113170
z/ (3/3m) (3/30) /1 8U01IdMaq 7/ (/%) (3/9n) 1/ swo11d21aq Pa12313q $314 18Uy pue sdnoin Jwo1I ruw
afuey 29uwy Jo Kouanbaay aduey aduey Jo Aouanhaay
™ THD
e a0 sa|dweg {ri0y
6 ! sSuraog w303

saskieuy 11 aswyy sosdleuy | aseyy

UISEE A01}1340/45I1a SIPuTIQ TC-(/Z-C STIS

"Ll J0 6 3eqd  cwoiy Lpnag wiayInog up ujpnsay 1¥214uuy SJUMNIpOS /S IUS )0 Alvwmng  *|-]°Z VSS eJquy




[ s S ss

*ALIBA gD OU ST BIayL  CPISH POYIIM IYY 10 PICPUNIS [SUISILL UYI JO Tul SI ,IWI] BOLIISIGP, SHL  :punudmo] pet)iudp] K]IANIEINOY

= »
*31Q9) 4O UACYS 82318 31)}I3ds Jus FIULIBUV FUTIINPUOD KSIIVIRIVGY| Fuuwe pust s IIEE| BUTIIIIVP 20 C (D) 1wy Burgaoduy potfiIse) . 2/
cPUs Vuuy sey
PONIIm [BI1JA|PUS JUO UEY] II0W UIYA PIIINIW Yy h_—cccmuzuuo YI1YA ‘ojdurs sEs oY) Ul VlAEUL 31 3Eouds U JU sUOL D9 up vide e ORI UL JOU Boup
miea 1Yy .0-!- JINIIBLP ¥ LT PIJINPULY ttlh—ezl 3O 2dquiu 9yl V) wuIrjed ut .:r-w—.r. UL JU UL IR JU doymnu L0 oY) siuosasdes UL LV I R
T wead aud sweadosdiy o x\.va
CIOAVY J0EDpU] . mn
c1lwe] Butddodoy put)rideg motoy =
$°6-L°9 69-L1 t/ $°6-L°8 18-L1 w0/ (08-09~11) du1Z
c€1-y°8 €€-91 /e -9 %7 -01 we /Ty (0%9-ST=11) pra
e YLy 56 ti/e 6°9-L°Y 61-8°¢ " /e (SE-02=11) 23ddo)y
°9-T°¢ €I-5°8 /ol € 9-7°¢ 7-6°¢ wf /97 (09-S7uT1) mnimoay)
¥ '0-99°0 me v /0 2L°0-99°0 THOH € /0 (0°Z-0°1=11) wnimpern
S1PI2K dO1
096°0~0¢0°0 1£°0-550°0 Lr/el mp n-nNEn n 17°0-0cpn LIWAd (NT*0-1M=11) Xandaam
PaI2313p uoy PAIIMNIP Auoy (OT=-TH1="1) dTuRe3v
utiposy
utapuy
uvipyaiq
sueyI12010]1Yat1a13]Audydipoaotydiq
aueyrajfuaydipoiogysig
auepiojyy
uriply
p212219p auoy PUIISIIP wuoy Sap121383g SuUII0|yI0UEIIQ
JuaipeIusdo] 343020] yoexay
Pa132lap auoy PIIIVIIP DUy 821UKdi( PIIBUIIO| VY I|TIV[OATNIS
; PeIdIdrap auoy P313uTap sUOK aundoidoio]yoomoiqig
auanjoy
pazkjeue joy PO12213p JuOy $31us¥10 >13IMw01y I|13¥]0p
auojay JAIngostihyiay
auaipejuadoyr£o1q
pIYdayap auoy pPRIJVIIP Juoy SUOQITI0IPAN afl1Iv[Op
' auatdyranioyyoeaay,
IP1IOTYD auajhmyay
wi0J01074H
Aap1I0TUINIIAY w0qaLn
AUBYIBNIOTUINIT-F1Y
»AULYII0IOTYILIIIL-7 71"
pazkyeur j0n LESEES EL RN s>1usRaQ parevalotey aj1Ir)op
Y] (3/8n) (3/8n) /1 SUeN123313¢ z/ (379n) (4740 1/ SuerIderaq pa13330q s234jeuy pue sdnoan (ed13A[RUY
aJuey aduey jJo Aauanbaay adury afluey Jo Aduunbaay .
T8 TN ’
{3 (73 sajdueg |r30g
6 41 sSuraog v30)
sdskjeuy ] Iswyg

saskjeuy | aseyd

SJuamypag aNe] paving Tj-q] Sy

“L1 30 01 dWvg  cTosy APHIS UININUG UL NIInNoy (U IAJLUY BJUSMIpus /S| IO JO Klvwmng *)-]*Z VSS 21qvl




S v U P

POYIIW JEITILJrUe 2uo URY) IIOW UIUA PAIININC spu L)

mjea s1yy

anjea D o8 81 233YJ

CPISN PONIAW Y] I0] pABPURIS JRUIDIUT Yl JO YA 91
*21qUI YO WAOYS 82311 DVJIdads 403 sasdjwus Bulidnpuod sat1103r1nar] Rucme pasn syiwn)

TRUOTSEI20 VYA ‘ajdues sars Y w1 Mhjeur drpraads »
*ajdmwe JOUTISIP ® UT PIIINPUOI sASATrUr JO J1agunu a3 ) uo11e)ar wi NAIrUP R 10 sUOT 30y

ML A REEL TN T
HOTIDIMAP 20 ‘(N0) YTuEg Funnacday patyviaen o 7/

:punodwon pariviuapy L1aarieuo) . »

CPARN NINg SN

10 SUNYINNIap afpdiifnm apnidm Jou saop
PO 20aWnL TR0 AU EWasaadal weyyoeay .

1/
weat aod sweatosoy 4/

CIDANY JOAPDTIPU) . T}
1w Bn1dioduy pay 13290 mOYOG o 408

$*6-L°8 15-71 7§ [t (0R-09=11) dur7
€i-2"4 9Z-%1 "/ (09-S$Z=11) pr
6 -1y 2€-9°¢ v /9t (5€-0Z=11) 49ddop
$°9-2°¢ 91-9°9 vt /81 (09-SZ=11) wniwoayy
7L°0-99°0 [} "/l (0°Z-0°1=11) wutwpey
pazdyjeus joy s$1vI9N 401
090°0-050°0 T°1-560°0 6c/cl 090°0-050°0 €°2-9¢0°0 /il (01°0-140a11) XIndaay
pazk sur Joy 0°5-$°7 0°¢ v/l (01-7D=11) 3d1uasiy
€°0-1100°0 €2°0-210°0 6€/L €0 TN 7€ /0 utipos]
£°0-8500°0 2°2-010°0 6€/L $°0-C°0 0°C 7€ /1 Uiapugz
£€°0-€€00°0 €<-1500°0 6L/t €0 0Z-$°0 v/t utipjlalg
9°0~-0200°0 €L°0-9500°0 6€/6 9°0-€°0 NN ve/0 aueylaololysyajhuaydyposojysig
9°0-9700°0 1$°0-8£00°0 6 /01 9°'0-f°0 TN %€ /0 o:ncuo_scusamvauo—:uma
0°Z-€t70°0 € 1-0£°0 [ ¥14 7-9°0 0°¢ o /1 ausplrogy)
€°0-6100°0 $-Z900°0 6f /L1 f0 07-%°0 € /S utipyy
SAPINTINAY dutiojudousiin
a'n-F*n 01 of /1 auarpenadoyakrolojurexay
P21333ap auoN $3TurRiQ pajcusloyjen DITINJOATWAG
. pa31dajap auoy ”71°0-$00°0 RIO‘D o /1 aurdoadoroyysomoiqiq
auanyoj
P332333p auoy P332a39p duoy s31ued30 d13wmody 91131810
auo3ay 14Inqost jAyjay
aualpejuado] 2431q
padda3ap auoy Pa12a3ap duoy Su0qIR202pAY 21139[0A
' Qud1Ay320a01YydRI3ay
WPIOTYD udjhyzon
wi0joi0]y)
aPprI0YdeIIN]) UOQIE)
JURYII0IOIYDIIL -1y
) »QUEYIIVIOYILIFIY-2°2' 1%
P33Id33ap auoy PoId03ap wuoy sowuedap vouucouo-nz 211300
T/ (3/3n) (3/9n) /1 suoT3Idajag z/ (140 (4/4n) 1/ suotydajag PaI2232q sajyljruy pus sdnoig [EI1K[euy
aJuey aluey Jo Advanbaay aluey a3uey Jo Aduanhaig
1L 10 T
1y [73 sajdweg (RI10]
" 7 sRutiog jrang

saskjeuy 1} Iswyy

saskieny 3 aseyq

fauamypag e parang T1-7] aNg

IV 10 17 adey

"EAIV APRIS UWIDINOR UT S [nKay 10214 r0V RUDBINAG /1108 10 Kaveaung *I-1°7 VSS dNqey




[ VU,

.- ‘QUBA YD OU 8} IIAY]  CPISN POYIIW Y] 10) PANPUNIS [FUIILY YD JO ZOT ST L IMWI] UOLIIIIP,, YL :punodwn) .ctmu_meut..—.x—.;_ucﬁzh u »
*PIINPuUOd J0U WRIBOAd )] Osvyd = v/
*IIQEY UC UADYS BITFS D1 13ade 10) SISL[FUR BUIIINPUCD EITIOTINIOQR[ FuowE pPasn STIWE| UETIINTNP 10 C(“j§D) 1wy uijaodey petjiree)  « )
CPOSN UdIy SHYy
POYIIM [EI1ILIPUS FUC URYD II0W UIYA PIIINIIO SBY AJJRUOTIEEII0 YIIYA ‘widurs Vs uy) ul o3AJRuEr 31)10uds B U SULTIDIQup SIdI|e SpnjouL Jou seop
NIEA YW  Ijdwes JDULISIP B UY PIIINPUOD FISAIPUR JO JIQENU 9Y) OF UOIIB[II UL SIALRUE UL JO BUCETIIOIUP JU Jeywniu [£10) oyl 8 jussusdes [TTLTS - 115 I S /
Wil dod sweldoidiy = u\n’._
cjoad] JoedIpUu] o 1
c1w1] dud30doy puljiide) A0LAE = TN
€ e-L°8 yZ-91 s/s €°6-L°8 9G-0f I/t C°6-L°8R 15-F1 0/ (0R-09=11) dui7
-8 T™HOR s/0 €l-»°9 €7-11 F/f £1-2°8 17-91} Lys (NY-$T=11) pPu¥)
6°v-L°Y TS s/0 6°9=L°% 11-9°9 f/f 6=y L7-9°9 1t/ (SE€-07a1) 32ddnp
€ 9-2°¢ e c/n £°9-7°¢ -1 /e €°9-7°¢ 11-1°0 /e (O9-C7=77) wnMIwnay)
¥°0-99°0 ] </0 " 0~-9%°0 TR /0 %L 0-99°0 W /0 (N°7~0"T=17) Wnimpen
syeIag AN
P3II033p uoy PAFINAp JUON  (90°0-0G0°0 fR0°0 on (AT 0-0=1) XIndiag
Pa32333p auoy P332212p duoyN Pa3>233p duoyN (O1-TD=11) dTuasay
0€°0-1100°0 6%0°0 <1 /1 €0 b o] L1/0 uyiposj
0$°0-9€00°0 €9°0-9800°0 si/e $0-€°0 LR /o utapuj
0¢°0-€€00°0 91-€70°0 si/c €0 06°0 an ulaplavqg
09°0-0700°0 %80°0-€€00°0 /e 9°0-5°0 e (/o aurylaoio1ya1aIfhuaydiposolyaig
09°0-9200°0 6%°0 Si/ 9°0-€°0 bR L/o ueyId[huaydiposoy3ig
0°T-€20°0 £9°0 sin -9°0 o /o Juepiroy)
€°0-6100°0 L°1-9%00°0 s1/¢ L0 bk Lt/ uliply
pa1d}ap Iuoy $3p1211834 auvliojydourdig
P332333p auoy 09°0-8100°0 0%0°0-6L00°0 s1/e uaipeiuado] akrorojyaexay
P933339p SuUOy $21URdI0 PIINUIIOIE |13 |OATNIS
PI13233p auoy pPa33d93ap Suuy P33323ap suoy susdoadorojydomoaqiq
. auanjoy
PIIIIIIP suoy paid2j0p auoy pa3d3jap auoy $O10851(0 J1IFWOlY S]T13IT{0A
oo ™mHe €/0 Juojay (LInqnsijiuiay
0°1-2°0 (¥4 11/t auapejuadojafisiq
paYdIaYep avoy paidajap auoyn $U0qIed01pAN IT1IRJON
€0 ™1 €/0 [11d1] TR £/0 ' uatdniroantydwalag
0°z-0¢°0 ot ten 0°Z-L°0 moa £/0 IPIIOTYD auathuyan
o€ 0 ™me €/0 0of°0 1R°0 N wi103020797)
0o ™. c/0 0€°0 ™M /0 apvaojysea3ay uoqaen
ov'0-0€°0 Twod c/0 0%°0-0€°0 ™oe f/0 aueyI0IOTYITAL-T Y
#0C°0 THOR c/0 »0€'0 ™oe /0 »3UBYIIOIOYINIIAL-774) '}
paysajap auoy so1uvdig pavualojey af1Ie[04
3/%n) $/8n su013223 #/8n 4/%n d
ut (3/8n) ' q 1/ (3/3n)  (3/%n) /1 SucldNag L, (8/4n)  (8/3n) $U0132313Q PIIIYaq sAAjeuy pue 8dnoin jed1IA[RUY
*Buey aJuey 3o Ldumnbaag Jduwy Jluey Jo Aosuanbaay / aduey asuvy _u\e »u...oavuu..— ’
e I ot o) it o)
< <l 1 sajdueg (®j0]
(P94Naa3 ¢ ) ¢ 9 s¥utaoy (e300}

[ 4
£/ sssdiouy | sswyg

saskjsuy 1) Iswyg

sosAjRuy | aseyd

wuasy ‘g-r 8)s

dmq ysvay zi-1 eats

11 3o 2y ey

*®aay Apnas uiayInog uy s3ynsoy (ed13h[euy S1VamIpag /el 10s JO Aivmmng

*1-1°Z vSS 2l1qvy




[ —

TEMIA JN) UM 9) edeq)  CPeRn PUYIEE GU) S0 PIEPUEIS |RUIITIUT ANT )0 YO] ST L JNEIT WOIIMIap, 4L :punodwnn PATININAPY LJaAvIrInagg L .
SPAIMPUOY Jou wesfload ) aseyy Py
*31QE3 uo uaoys 82378 d13102ds 30) saskjsur Fu)3Idnpuns $213071F° 1qr] Fnowe pasn S)IMI] WOTIINAD 10 4 qN0) 11 Ruiyanday pargrirsan 7/
CPANN NG 1)
POYINE JEITIA)BUR 2u0 uEYI IIOW UIYA PIIINIIO SEYy A]jPUCIEEIIO WA ‘apdwes ames 293 UL ajAJrue 211I0adE B 10 Nun1YI0Yap Apdiapne apngau Jou saop
MmieA S1Y] “ajdues INTISIP ® Uy PIIDINPUOD SIsLjBUE JO laqunu AT 0 UNLIRTAL B AJAIRUP UR O SUOVIIAOP JO 2aquny 1PI0Y ) suesoadod wolyoeay

wead aad seeafolany . x\bh
C1ADT 20N pUY & )
*31m1] Hutjiodoy parjiisen Mooy = y0y
$°6-L°8 6Y-9% /e $°6-L°8 LZ-S e (08-09211) durz
ci-v'8 61-¢1 t/t £1-2°8 [1]] n (09-$Z=11) peay
6°y-L°Y 1n-r-e T/t 6"y-L°% R0 z/0 (§€-02=11) 22ddoy
$°9-1°¢ oT-<1 e $°Yy-I°¢ 6°6-¥°8 L/t (0%-$2=11) wnrwoay)
v o-99'0 o z/0 9L°0-99°0 gt t/e (0°2-0"1=11) wniwpuy
$1¥IaN 431
P332313p Juoy Pa3daIp uoy (01°0-142=11) Kansaay
P213333p auoy Pa9312339p auoy (01-142=1]1) Dluasay
utiposy
utapuy
wap1ag
AUBNIFOAOTYITIITAudRdIpoIa YD TG
Jurylajduaydiporojyag
auepioyyny
utapiv
P2)2319p auoy P3IIMAP auoy S3PIdVI8ag Jurlojuydouedag
auatpejuado] afdr0ioydexay
pa33d31ap auoy pa13d3ap duoy soturiin paisusiorey 3l1ICyOoATHOG
. Pa33333p Juoy pPa31221ap auoy aurdoadoirojydowoiqiqg
auanjoy
Pa3233ap auoy Pa3IaJop auoy s3tusdiQ o13swoay Ijriejop
3u03ay 4InqostjAy3ay
auaipeiuado] 431
P2312333p auoy Pa1ddap Juoyn $U0QIRI01pAY I11I¥|0A
L0 NN Vo ) aua14yI30a01yaE19)
-1°0 S 1”1\ PprIo1Yd udjhyiey
t°o TN 1/0 miojoaolyy
€0 ‘tHoY 1/0 IPLIOIYINIFN uoqaey
[ 1 ‘N 1/0 AURYIOIOIYINAL-]1°]"]
€0 o8 1/0 #2URYIB0I0IYIRIFIL-T 2 | |
P332233p auoy $21URYI0) PaI¥UITOIPH |131F]0
z/ (3/3n) (3/3n) /1 SuolIdajaq 7/ (479my  (3/3my 1/ FUOTIN0IN  pa3rataq sarkjruy pue sdnoizn (estakjeny
ajuey aJuey 3o Aduanbaiy afuey a%uey 10 Aduanhaay
™) D
4 7 sajdurg ymi0)
1 ] afurang y®yo0)
€/ sssljouy 1 aseyy q\uvau_a=< 1 aseyy
Itd wadg "91-7 a3y 801038 uady '(l-7 EEIES

‘L) 3o g1 3deg -easy Apnyg uiayinog U snsay Jedrhjeny s uomipas/sj1os o Kieweng *1-1°7 V¥SS ?]ae)




----------------II-III-------III--Il---l-lIlIII--llIIlIllIlIl-IllllIIllllJTIlll

v gEn g0 VU 8 Veuwy,
*a1qe) UO uAoys

poylam Jwd134[Pur U0 uUSY) Jiom
‘ajdmws JOM1ISIPp ®

ngea 1Yy

FUe puMeve Uqe Uy paspusss (suseiul oyd JU TOL Y L JMWE] W01IIeqep, YL

83316 >¥j)Y¥dade 10j sIshjeuv BU1IINPUOI §31103810qE| Juowe pasn SlWI] UOEIDa9p 20 ‘(WD) It Fulaoday pavjiiIagg

ipunodwo) patliudp] A1IA1IRIUSL o
*PLINPUOD JOU wradoad )] useyy ¢/

z/

TPONR Useq sey

UdYA PI1iNI0 SEY L] |PUOTIERIO0 yYolya ‘ejdues awes Iy Uy 234 cue 31j130ds € JO SUOTIAIIP OJdII[ME IpPH]OUY Jou So0p
Ul PAIINPUCD sANA|BuUr JO laqunu Iy) 03 UOLIE| 23 U ATRUR LR JO SUOTIIINIIP JO Joyunu JEI0Y I} sJueseaded ["OER 1.V R

!m;u»a&a!e;u:uu_:u :\Wh
joAaw) 201EdIpUY o qy

*1w1 dunjandoy pa1)1314n mojog N

$°6-L°R
t1-»°¢
6°9-L°Yy
€9-2°¢
¥°0-99%°0

Ltr-» e
™oe 7/0
0°R-9°¢ 414
e /0
™ z/0

pa13913p auoyN

pa32a3ap auoy

paidajap auoy

paidelap auoy

Pa1333ap auoy

pa12333p auoy

pPaidajap 3uon

P2312933p Juoy

f! af 717
R 7n rn
i/ F°R-C"¢L /7
< V=L % 777
0 T /0

pajdajap auoy

pajdajap auoy

PaIdYOPp QUL

Pa3d20p Suoy

pPai1dajap auoyN

pPaldajlap avon

pa3i1dajzap auoy

Paiddi1ap auoy

(0R-09=1T) duty

(09-C7=11) pean

(CE=-N7=11) 2addon

(OH-C7=1) WNIWOIYD

(0°7-0"Tw1]) wnlwpen
O LIEIFRY]

(01 "0-0=11) Komdasy

(01-14D=1]) dluasay

utiposi]
ulipuy
utapyag
JurYyId0r0 Y2131 dudydipolrugydig
duryiajhuaydiposojydiqg
dUkpIOIY)
utiply

§3p1D1 1894 aullvlydrouedag

2U3IPLIVIDO]ILI010]YIBXIY
s51urdlQ pajeuddojey o)1 Iv]oATNIS

suwdoidoio] ydowoiqiq

Juanjoj
SJTuUrHlIQ JYIRWOIY I|1IW]0p

auolay jLInqostyAuay
auatpeinadoyr£aiqg
SU00IRDI0IPAN ajrIR)nl

auayjdyracaojyderyag

aprioyyd> auathyron

wi10j)0101Yyn

Iprao|Yyde1II} voqae)

aueyidoo[ydTII-T1*]'

»IURYIB0IOTYIRIIDL-Z2'Z2 1]
€21us¥a0 pajruslojry 2118 oA

(3/3n)
¢ Jduey
! ]

(3/3n)

/1 SuorIdalag
aSumy

3o Aduanbaay

7/ (3/3m)

(d/8n)

$u01312333q
¥4 ;
adury

adury 30 Aduunbaag

‘14D

[4
4
¢/ saskjeuy | aseyg

4
4
g/8284heuy | aseyy

"BIY poqanIsyq ‘2-11 s

L1 3o 91 adey

*vaiy Lpnig

$82115 UO13w1999) ‘-9 2318

UIIYINOG Ul B)|NsaY JeIVILTRUY SIUAMIPIG/ST10S JO Aivwmng

Pa313333(Q vaLjwuy pur sdnoan [¥INIL[ruy

6 |dueg Je30]
sduiaog 1930}

“1-1°7 VsS djqe]




e SR
T CINTTA TND OU B DIIYL CPIN POUIIE IY] J0T PIFPURIS TRUIIIUT ay) JO 0] ST ,L,3WWT] ue¥IdM9p, M) :punodwnn POVITINAPY Ajaaricinay x
SPAIINPUOD Jou weaload 1) aseyy . £/
*BIqe} UO UROYS 9316 2¥313ads 10) sasijeur uc_uo=t=°u satlejeioqe] duowr posn S$JIWL] UMY IIAVAP 30 .Adxuv Nwig Buryaodoy poryriaan L 7/
CPIOEN UMNq Sy
poMIam (EI13LIPUR 2u0 URY] 20w VIYA PIIINIV0 sy K] |EuOISEIDO NIIya ‘ajdmes dwes ay3 W1 a3kjeue d1jidads v jo BU0IIDNop A1 IBE Ipu)OuL Jou saap
N[ea STyl cIjdmss JOulISIp ¥ UY PIIINPUOI sasksur jo A3quaL 3y3 03 uOIEIl Ul MLjeur ue JO SUOLIDNNP JO Jaqenu [£10) AT $Juesaddaed [T I 1T Y R

wead dod sweadoladiy . u\w-\.
T LY hCuF-U_—:_— - 11
T31W17) Builaodey puijlized Aclug  a u0E
£°6-L°8 9591 sv/vy $°6-L°8 %6-L1 9/9 $*6-L°8 6$-21 0v/0% (08-09=11) 2u17z
c1-y°9 si-11 Sv/€l €1-%°9 LYET A /v €l-9's 9y-T1 ov/0z (09-62=11) proy
[ 3 of 2 J €1-6°¢ sy/t 6°9-L°y 11-8°9 9/% 6°%-L°Y L1-8°s on/02 ($€-0Z=11) 323ddu)
£°9-1°¢ oz-T°e sv/01 £°9-2°¢ -0 9/9 $°9-2°¢ 6l-9°9 v/t (0%9-SZ=711) wniwoay)
*"'0-99°0 e <v/0 *L°0-99°0 o8 9/0 9L°0-99°0 oM ov/0 (0°T-0°1=711) wniwpe)
$1¥394 401
P332333p auoN 090°0-0S0°0 $°€-920°0 6/% 090°0-050°0 61°0 v/l (01°0-142=11) ZInoa9
PIINIP uoy pazijeus joN PA312233p auay (01-10D=11) dtuasay
0£°0-1100°0 T°T-Cn0°0 (rin €0 AR an /0 “ilposy
05 0-8<00°n (F-6€0°0 /s < o-f*0 THR 09 /0 utipng
0£°0-€€00°0 "67-C10°0 L7t £°0 n°» o utapyaig
0 0-0700°0 RAR-LENO" O L(rit 9 0-C*0 TN an/0 aurylaozoqurt1Ifluaudipoiojusrtg
09°0-9700°0 G °C-{600°0 LS e 0-f°N (bl on/n anelaghuaydiporogyoig
0°Z-c70°0 1°€-€7°0 (/Y 7-a°0 g an /6 aueplojyn
0E°0-6100"0 111-9700"0 L7 £°0 TR /0 ) utipyw
pa12333p auoy 83p1213834 autlojusrone3ig
9°0-8100°C 81°0-¢10°0 Lzl 2ualpryuado] 2630101 Yydexay
P3312313p Iuoy pai1dajap auoy s270e30 parsua¥ovy S]13I8]CATNIS
Pa33323p oy P213229p SUON 4] °(-0500°0 050°0 ov/1 surdoadoaoyydowoiqig
auanjoy
pazdisur joy pezkjrur joy pezhjueue Juy $D21urdiQ D1IRWOly a]138}0,
U033y (LIngost LAy ey
: aualpeiuadojakaig
pazkisue 0y pazijeur joy pozdjeue oy SUOQIRI0IPAY 21380,
¢ auajdyjacao|ydeaiag
IPLIOIYD dualhyyay
w10}030149
ap1101YIeI33) uoqar)
JURPYI0IOTYITIL-T 1]
»AUBYHIAOIOTYIELIIL -7 71
pezkjeur 3oy . pazAieur joN pazdjrue jon $210eRI) PAIRUANGIRY A{1IE]0A
77 (3/%%)  (8/8n) 17 PU0TII9q z/ (8/8n)  (R/%n) f1 fU0IdT3q L, (ByHey  (H)un) 1/ BYOTIDMIAG pardalan ea3kjruy puw sdnoin jed1ikjeuv
sluey sfuey 3o &duanbaay aSuey aduey 3o Aduanbaay alvey afuey 10 Aduanhaay
T THO THD
<y D) ) sajdueg ywio],
(1] Rl ny sfutang jei03
€/ seshysuy 1 3wy sasijeuy ] aseyy saskjeuy |1 aseyq
T —
933y Inotwoy ‘Oug-7 93VS 31y a3inosuoy ToNn-] 31§

‘L1 3o g1 3%eg  -waiy Lpnig uiaginog Uy 8IINEIY AL [UUY SIUBWIPAIS/E]L0§ JO AAcwwng *1-1°C VS§S 2149vy




TIRISA YD O4 8} 323YL  °pIN POYIIW Y] JOJ PIEPUEIE |BUIIUL IY) JO O ST ,I1WI] UVOIIIAup, YL :punodwo) Pat)iIuapi Lloariviuel =

‘P230npuod Jou weadoad | aseyd = €/
*21q9) uo UADYS 82)¥8 D1j1dads 10) sasdjeur FJulldnpuod 82110)820qQR] Buowe pasn s1IWI| UO1IIATAP IO *(IMD) 11wy Surjaodoy PaIIIIINY = 7/
TPatn uIdq sey
POYIIW 1EITILTEUN JUO UBY) 10 UIYA PAIINIIO SFY A[1FUOINEDIIO YITyA ‘Ijdwes awes 241 ul 23LJrur D1ITIAdS © Jo sSUNYIIAAp ajdTITne SpNIONY Jou saop
miea s1y] -7dmws JIUFISIP B UT PAIINPUOd SISAJCUS Jo 1aqunu ayy 03 HOIIR]AL Ul 2VAJCUR UE 1O KUOEIDNIAP JO JHGWNU [EI10) 4T sjuasaadad worydNAg = /
weld 3ad sweaoany o s\*s
CTAANY 101BDTIPNY 5, 9y
11w Auilioday partyiiian molag = Tpne
€°6-L°'8 69-R7 6/6 $*6-L°9 911 Te/re C -1 "R CC-11 71/6 (0R-09=11) du17
fl-*°¢ €2-11 6/S £1-»°¢ f<-11 re/cy fi-9°R C7-31 v}y (09-C7=17) pea
6 Ly o1-1'9 6/t 6°v-L°% S1-1°9 /62 6 -LY 11-6°9 /s (55-0Z<11) 33ddon
<°9-1°¢ €T-€¢ 6/6 £°9-2°¢ 61-1°89 ze/nl $*9-7°¢ RI-€1 e (09-$Z="11) mniwoIyn
94°0-99°0 T 6/0 % °0-99°0 1908 £/0 9L°0-99°0 THON zZ1/0 (0°2-0°1=1]) wniwpen
S1EI 401
pasdjsus Joy Pa3333ap auoy pa1d932p duoy (01°0-7¥0=11) KandaaR
pazdjeus oy P313334p uauy Paydajap auoy (0I-T4D=1]) Ddluvsay
(19 ] TN 1€/0 ulapos]
05°0-0€°0 T 1t/0 utapuy
0c°o TN 1t/0 utapjetg
09°0-$°0 LT R 1€/0 Jueylacioysrijjhuaydipologyag
09°0-€°0 Tuou 1€/0 susylajhuaydipolojyaig
0°2-09°0 0" 1¢/1 duepiojy)
[ )] L] 1€/0 uliply
P232333p auoy pP232333p auoy 83p10131894 eutlojysousdig
auaipejuadorfdoiojydrexay
PP auoy P233213p auoy pa31233ap auoy so1uriiy paysuafiojey a111F|0ATNDS
pazlieue 0y P3231ap auoy pPa12a10p Auoy aurvdo1doio ud0woOIq (]
61°0 €90 R1/1 auanjog
pa3dazap auay pazlyeur JoN $37usfan dTiewely a7TIR|Op
auciay 1£InqostyAurIan
auarpejuadoya£d1q
P3313233p Iuoy Ppa3d3rap auoy pa32d1a3p auoy 8U0QIT®I0IPAY @11IRjOA
o€ 0-LT°0 T4 6/0 ' auajdyjlaocarotyseayay
L1°€-L°0 ™IS 6/0 IPLIOTYD duajhyran
€°0-890°0 e é/0 wiojoao|y)y
00 £L°0-6L°0 6/2 2PV1I0YIYIVIFISY uOqIE)
09°0-080°0 g e 6/0 QUBYIA0IOIYINAL-T 1]
90€°0 NN 6/0 #OUBYID0I0IYIVIIAL-22 1]
Pa312433p auuy pazdjrur 0§ soruedag passuadoey ajraejop
(3/3n) (3/8n) UD133333q (3/9n) (¥)0n) suo13333ag 4 9n 9/dn TR R 33100 $334|vuy puw sdnoay 182134 RU
u s3ury aBury -mo 4suanbaiy e dduey JBuey \.“o £Iuanbusgy z/ Ma.\....xv Acn\:::" _u\o ao...u:v““. p2%%0 mnafvtv p O 1eanfisy
—i i 40
[ oy 3] sajdues 1®30]
t 6¢ Tl sfiuyiog %10
ssslisuy 1] ey sasdjwuy | aseyy ¢ /898 1euy 1 aseyy

®82y #23n0suoy INN-11 118

*L1 30 91 alwmg

*waly Apnyg

waay adinoswoy ‘aNp-4 adig

WIIYINOG T SIINEAN JEDITIL[RUY SIUMMIPAG/S]T0S JO Alwwmng

*1-1°7 v8S 21qr).




I e

CBRIPA TUD OW ST 223HL  “PIN PONIIW 34Y) 10) paEpuRIS [RUIBILY Iy) IO YO )

wINWLY voNIIap, oyy
"814®1 uo waoys 93318 J1)122ds 10) saskisur FujyIonpuod $J1203m40qQR] Juowe

POSN 831wl uolDIYIp 0 .Aazvv W1 Burdroday POl]13auy o

ipunodwon payyrinap) Ajaarjviuag - »

TPISN uduq By z
POYIW [BI1JLJ0ur JUO UBY] FI0W UIYA PIIINIIO EBY &1jeuoysedso Yorya ‘apdwes swes oYl ul vidjvue 21)13uds ¢ JO su01)d9Y0p oldiyjne opnjdul jou soup
SAPa o1y “djdemre JIUIIOTP ¥ UI PIJINPUDD ccna—l:- JO laqunu Iy) 03 wotLIK]IA ul JIAjeue ue JU SULIIDIJup JO Jaqentl JE 30T oyd s Juusveaded oI = w\
medd 2od sweaB04d1W = W8N
S 19AdT duEdipu) 11
Slwip duyjioday porjiiaeg AOLod = “IHOM
$°6-L°8 6L-I¢ i/ $°6-L°¥ 6$-12 0L /62 (08-09=11) duIz
ci-v°8 L1-71 [2y74 €1-9"y TA RS | og/s (0%-<Z=11) pe¥y
6°Y-L"Y £1-7°9 i/t 6°9-1°% Z1-1°9 ot/v1 ($€-07Z=71) 2addop
€°9-T°¢ 6Z-C°¢ [41¥24° $°9-1°¢ 61-1'8 0t /st (09-S$Z=11) wniwoay)
¥ °0-99°0 NiDg 2170 % °0-99°0 o oc/o (0°7-0°1=11) wnilupen
S1®33K 401
Pa12322p 2uoN pa31d33ap auoyN (01°0-d=11) Kan3aay
P33233ap auon Pa3d33ap auoy (OT-TAN=TT) Dluasay
uriposy
utipuq
aueyjyaosojudtaItluaydipoioyyaig
avemnajiuaydipoaojuaiqg
wipjatqg
auepiojyn
ulaply
pa3dajap auoy pPaydajap auoyn S3P1013I834 dutiojydourdan
2uAIPrINAdO| L2010 yorx Iy
paidajzap awoy P233239p auoy §21usdaQ pajeuadoley aj1avioateas
o €00°0 $9°0 Zi/t wlo°0-500°0 €00 oe/i suedosdosajyaowoiqig
Juanjoyg
pezdjeur joy P212930p auoy $371us¥30 S13vwody 3(13¥]0A
QU013 14InqosT | AYIan
aualpriuado]ridng
P3315339p auoy Pa32339p uoy 8U0QaeI01pAY 311180,
' auajdyrao101yawa313]
IPTIOTYD udjhyIay
w310)030j4y)
IPLIOTYOILPIIA] uoqQien
auenIaoorydIay-3 ‘1Y
SIUPHIDOIOTUIRIIBF-Z 7T Y
paziywue auoy PAYIAYAp Anon s2rusdan paImuaioyey AyIINYop
z) (B/%0)  (R/3n) Jy BUoN38q L, (R/%n) (2N, 1/ 8U0T12313q  paynajzaq sajjeuy pue sdnois yed1i1kjeuy
afuey 28uey Jo KLouanbaay Aduey afluey 30 Aduanbaay
i) ™
({4 of sajdwes j®i0]
L 67 sBuliog (ri0]

s3ehieuy ] aseyy s3sdpuy | aseyy

®a1y 224nosuoy "ong-z1 2318

"Ll Jo (] ey cwaxy £pnig UleyInog ul s3nuay |E2134jvuy

$JUMIPIG /1108 JO AlRumung

‘1-1°7 vSS 21qey




*pIppe 223a 83318 Sujjdmes XI5 ‘v 3ol
A3pUN PAUYJIP SIUGUTERIUCD JO S[IAI] UCIINIY
-UDJUOI PUS UOTINGIIISTP YY) B8I00F 1I3Yy3inj}
‘v 488) IPpUA PIINPUCD ‘weiaload syl

*pappe 223 92318 Bujjdwss

19uoTIIpPe Usasg “weiSoid dusi(jIaans 183 WOeY)
o) UjYITA Sujidmes JO WOLINNUYIVOD B SINIEIIdas
pus 3z0doy weafoag Suruaaadg 19313Vl 9,353

1A wojIsenfuod uy pajeisusl sea 310daa s)y

VI UO pI103s puw ‘Sutawag
‘BUPINIUS IIITA 3ISJINS Y] 103TUOm 0] pAulysap sea vy I®
we3803d 3yl 3O woJ3a0d 1238A 2I9JING Y] 'y yewY 21apup

*uoY e NENdIIe
JVSVTERINOD 7qI080d 3IFIIIININYD 03 pIjdmve
S13A SpUOg °SEEIIS U SURINYJod Jo vorwadim
30 JUIIAD PUV IIV] FUTWINIIP PUR ‘8IIIN0S

mo1] uorIn[jod JO BINIGU UTJap ‘UOTIEWIOJUT
punoadyowq ¥IPIq0 0). paTduEs 313A SIYIIIPp/ejRun)

‘wei8oad
s14y Sujanp udxel 23aa eajdmes 223ea awe| LJuo

*jjouni miols 303 syjywd
I}XD 20 SPAYSINIMA ¢ Aq PILJJIuIp] d1am 835

*3j0una Jo w0}I90] £q PITFFINIPY 233n sl

‘yy PUB § %NIV] Iapun pIjdumesda

s3sn weiSoad 9343 WO3) 30 INQ S8 [V

*y ¥9%L ‘10861 ‘1°A ‘3i0odoy weaSoayg Surudaaong
19¥IJu] JSULS 8, GSH UT W3ep [EITI0ISTY,,

S0 PIINIIIJIZ PU FSWQEITP YNVHIVSA 24

OJN0 PISIIVEENRG Weq 09y meaload s1y3 Wol) wIeq

e

LACIANAZ LY

*ApNIs SI1UI JO ¢ puUP 7 NOYIIIQ UL PISN

8394 10pioq weay Apnlg UISYINOE/SINE[J YINOG BYI IEIU WOI] 1S WALy APRIg UISYINO] IUI LTINTA PAIIIT|0D sajdues wol) FIEp LU0 ‘suctielIsaaul AsaN] woayg

1O 2anjBU pUR JLDIXD 3y} Buissasse pus

‘38RqEIEp JUIIIND Y] O) PIPPY 2q 03 wIEp

Kavjenb uvoryefiziy Burdojaasp ‘syuawaarnbaa

L3038 N33 snorama ay3 JurLjisiyes jo

2]qeded weadoad Fuyiojluom 1338A Id®jans

112 pue punoad £ja23asnd 20/pus (EnUURINIS ¥

151 9861 Ad - weidoig Buluaaldg JEIITU] 68 Jweg

UOTIBUIWEIUCD 2SR IBJINE pus 1dJwapunoad

JO JUIIAI PUR INIPU IYJ SEIUNE pus

‘assquiep L3vjenb-uoriediiy] » dolaaap

‘sjuawalinbaa L103wniaa snotawa ayl

Sui{js1ies jo ajquded weiBoad dus|idaine

18 331ea 338Jans pur 131eapuncal ieak auwo y

uoIIOR [RYpaIWal 30]
sajdurs 31ajea 2d%jins J1® Uo easLjsus

JedTwayd pue spuod ‘sweails ‘saydyIp

‘SIRUPD GNOTIRA WOI] SITdmes 123A 2OWIine

PIPRTIVY YOTUA LIAING UOTIRUTERIUON 33V]

6 nIYINOS VN 3Yd 303 weifoad [edruyd3] ¥

Aamy aywq puew waopeq

aRe] LT SJUINIPIS INT] U UOTIPUTWEIUCD

JO SJUIIXI [PITIIIA PUR [RIUOCZTIOY IY)

JuIN12313p 0) wealc..' siskjsus pue Buiidwes

€ ® Wo1) 8IINEI2 oy) Suiziasemne Jiodai y

jjouna Baie ejumid yinog
1€ 3431 jo uolie¥iysaaul L3yjend 1ajea y

Jjouna 1338a w1038 Ul JUISIad
12 VOTIPUINEIUOD 32133128a9Yd 0) weaload y

sweadoaqd Guyaojtuoy

9 yseL W1 Lq padw|daa sea wwadoid s1y)

‘opsi0o1o) jo a3mis Iy Lq panssl ({61 °ON)

33paQ 19183Q pue ased) Iyl jo sjuawmaainbaiz

ay3 £)siies 03 2ajeapunocad pus adejans

Y30q 103TUom 03 G/6] Ut paIeIITUT weafoad

91 dous(i1daans » - weafoig Suriortuoy o09¢

(79 wswl)

‘1961 %3\ \vI81g
‘uoyisdrisaau]
191pamay 3238pn ‘353

(y use2L) ‘9g6l
asa) 180814 ‘weaBoig

Sujuaalas sul4 3s3

(v wesel)
‘9g6l awap (e84
‘wealoig Juruaaiodg

1®1310] 383

CR6T
2100 9 sameq

(93229 pur si1akay)
7861 ‘SINIVSN

€861
#8329 pus aureds

o861
“0) 1EO1MAaYD (134s

CL6t
839g [¥ITI0I8TH

QAVANVS SALTS
40_w3gwnn

ANOA JO IODS

SNOTIVATISIANT ROTNd

7 30 1 38wy

*w3ay ApnIg UIIYINOG 2u3 UT SUNTIEBTISIAUT 133eM IDEJINg JO Liswmng J-7°7 VSS 1qeL




(AN N E RN A

Su0132332p PANI0AIL Ou puy ¢-Z) HSA ‘u-1l HSY CH-T HSH LT ASH T-0 4SH C1-7 NSH Cy-) dsd wod) sopduny o
GHUEL Gyl jO Ul D1 2T0w00d PRIl pe s Jueseadad (Uagg it )

SIpweg Uy aodoy poryrise) Aojey o N (

(3030 dod swradoadie) (/40 vl s A..\

SIS SEYY U G JAJLuL SIg) S0) pozhjrul sojders Ju doqunu LIV /5008100 3up L0y, (t

pPosArUY JUN = YN Q@

SUOYJeIo] Butjdees Ja) g-g 7 YSS HEnelyl [-2°Z ¥ss Sudhdigd oS (U vuy

(4]
*SHLON
T 1/0 e /0 N 1/0 VN MERT 1/0 suiy
o 1/0 T4 /o 404 1/0 VN THOY 1/0 pro
il 1/0 e z/0 e 1/0 N MO0 1/0 1addon
e 1/0 Me /0 ™R 170 VN I 170 w0 Two vy
LILRE "IF HY)
™me 1/0 (8)e1 h ni " VN (Fr119°7 n Muasly
moe 1/0 moe f/0 LI /0 o 1/0 01 </0 wiaposy
110 /1 (S 1)y €eNn M08 /0 1R0°0 (¥ MO </0 uripuy
t°t "/1 (1°T)zi-v-o f/f ™M 7/0 a4 11 1 </0 wvapjang
Lo 11/1 (¥6°0)Z°¢-9¢°0 €/c TN %/0 60°0 LFA] b al] /0 utip)y
i S3apIdIISAd autao|yrourdin
708 170 o8 £/0 e v/0 8Z°0 W 0N s/0 susdoidolojydomciqig
ot ] 1/0 T™NOS €/0 TR %/0 BT 1/0 M RT $/0 ojeuoydsoyd (4yraw]hiyramg
spuncdwo) snozoydsoydour¥ag
THOR 1/0 408 z/0 o /0 ¥N 1808 Z/0 2]021143020aY
spunodwo) injnsoucdig
e 1/0 gt el €/0 408 9/0 (15 /0 J80M /0 suanjoy
1904 1/0 Tiod c/o TN /0 ‘N 1/0 ‘o $/0 2udzuIY
$21USSlQ JTIVWOIY I|13I¢]04
T804 1/0 gt €/0 et i 9/0 TN /0 e s/0 U033y [AINqost [Ayay
Tede 1/0 gt o €/0 e %/0 1M /0 R </0 Juaipejuado] 2431q
SU0QIEI0IPAR ajrIR|Op
™ 1/0 nNoe €/0 1o /0 Rl 1/0 IO /0 APIIOTYD Audjhuray
e 1/0 ™8 €/0 ™o "/0 IOR /0 ™ </0 auazuaqozojun
e 1/0 e €/0 TN /0 e} ] 170 ™ c/n auatkujacinjyaesiay
™ 1/0 mhe /0 mNe 9/0 NN /0 L M1 /0 3PTIOUOL1T1AT unqaen
T™e 1/0 e /0 B LA ] %/0 T4 /0 NN /o BURYIROIOTYITIT-F 1Y
8°s /1 me c/0 (S 9)P1 (74 ] ™OR 1/0 MR </0 mi10j010)u0
$OTUENI() paIruaNo|F)) aji1ar|op
(woom) U0T323313g (veam) SUOY 32333 (ueam) suot3da319q (urow) SU0T 0Maq (urow) T REEREY ] SANOND ALATVNY
sBusy jo Ldumnbaay sSusy  jo Aduanbaay aluey  Jo Adouanbioay @duey jo Aduanbaay aecu:uz uw Aduanbaag o

-7 393 $-T 383 -7 3s3 €-1 383 1-1 353 jUO139207 Buy (dwes
a2)8p 30jang

1961 PU® 986l "y PUR ¢ wyst) ‘suo1IEdIINeau] 353

S 30 1 vdeg  csuo1NF1ISOAU] aujey vdejang - sk |ruy PadIeIYy JO AJvemung  7-2°7 ysS @90l




onsivgIn e

L4230 WA A28 2Y
eu0115279p paIsodaz ou pry (o721 IS ‘e-11 ASA ‘R-7 IS 'L-7 2SI ‘77 ISA *1-7 387 *o-1 387 wo1) saydweg
aNurs aul 10 uerom 2131am03% paYenlpe 8103832432 JEd1IVAIRG S
s1mIy Furyaoday pav)viian AcTAR « TR (c
(1291] aad sme3fniciw) /%0 ur s3vun ("
2118 8143 3¢ Ak rue s1y) 10] pazdjeur sajdees JO Jagmnu [RICY /SUNYIDANP (RIOL (f

pazkieuy J0N = VN,
suniInd0] Burjdess 10} g-2°7 V¥SK yRnoayy 1-z°7 vSS s2anfyg osye aag a

SSALON
(oo mn ane mn " mn gt h ] t/0 (96)061 tn duyg
(8€)9¢ t/n 1708 t/0 e 1/0 (12)1y /N e t/o ped]
@auel-1n /e 7828 t/0 e 1/0 Mo z/0 Mo z/0 33ddop
(v2)6y INn 108 t/o gl /0 (et N (L°9)¢1 N wniwoiy)
s1%Ian 401
(1°eey in (€°T)9°y in T 1/0 T t/0 TN z/0 S1uasay
e €/0 T8 /0 e €/0 N $/0 NN %/0 utapos]
T80 /0 e s/0 N c/0 MU s/o NN %/0 ulapuz
™we €/0 nNoe </0 808 €/0 TN </0 e /0 utapyaq
10 /0 (0°0)Z°0 {4 T8 c/o e $/0 gLk »/0 u1aplyY
19p1313I894 Suyiojysoursip
T™e v/0 e /0 N /0 mH </0 mhe 9/0 Jurdolidoioiydromwoaqrq
TOR /0 nn </o bl fjo ™moR /o ™mHe nl0 a3vuoydsond jAuyamyAyramvg
#punodwon snojovdsondoun¥ig
™e t/o :..o.-.u- /e TN 1/0 T™m z/0 (RR°ONQ°} rn ajozeIVIOZUIG
spu 3 anjineousdig
™8 80 e </0 e £/0 mon /0 Mg /0 suangog
THO8 %/0 e /0 e €/0 N </0 e 2/0 uazHUIY
$51us¥iQ J1I9w0lY 2113907
T8 /0 nNoe /0 o8 £/0 gt h '} </0 e »/0 U013y [43Ingost 1AyIay
T */0 1808 </0 104 €/0 Mmoe $/0 408 %/0 auaypeiuado] 34314
SUOQARI0IpAH I[1I9[04
e v/0 ut o] /0 e c/0 404 s/0 i~ 9/0 PVIOTYD udfhyIam
08 /0 e /0 01 €/0 T /0 ‘409 /0 JuIzuaqoroy)
e /0 04 $/0 TN €/0 TN /0 T %/0 uatdyr1a0a014yIvi13)
et o | /0 1808 s/0 e €/0 Mt R s/u T804 %/0 PTI01YIR1I] VoqaE)
™we v/0 ($6°0)6°2-6"1 </ - e c/0 oM s/o e »/0 sumyIa0201YITIL-1" ‘1
808 y/0 T /0 00 €/0 TN s/0 ¢ 1408 2/0 810jJ031014)
so1uviig pajesualoley I[138]0A
(vesm) 0T I13333q (uesm) suUC112213g (ueas) suot3Idalaq (ueaw)  SUO11DIaQ (ueam) SU0133333q dNOND ALATYNY
= e shuey jo Ldemmbaay sSwey jJo Wslumg'oun aSuey Jo Lduanbaiy a8uey jo A>uanbaay o_ afuey um Aouandbaayg s
T-11 t1-11 383 -8 383 T-L ASWN 1-L 3%3 de.UIUA.\- oy 1dweg

aajmn adejang

IRET PO¥ 9RRT 'wy puUr n exNsw] 'SUNTIENTISAUT ASH

C 30 7 3%wq  csuntIeRVIsaAuy 20PN 2dRTING - RajAyRuy PAYIAIAG JO A3wwmng 7-7°7 VSS d1q%]




SU01I2339p POlIOdIL OV pry (2] 3§y ‘9-11

DL VATTVAN URRLXL |
LAY R VA LIARY

ASA CB-T USH -0 48N U= 48N CU-C AS3 ‘y-| dsy wod) sojdwry «
VUL Sy O ULom DA Lm0l poisnl pE s uusuddad [T IVRYVEVE YIN ]

SHlWiy Ut dodoy pol i au) aojoy s BN “%
(3231] dud swradosoim) |80 ul sty Aw
VIS BIYD I 0XAIVUN 1Y) du) pozAjrur sojdwes 3O doqunit 03 /8U0E 20 ep JrIuy “
pocAjruy Juy = YN «@
SuotIVI0| dul jdwes a0) B-2°C VSS Ydwoayl {-7°7 vss SINdI g VN E Wy Qa
SHLON
62 "1 (9] mn ™R 1/0 T 170 >ury
™OS t/0 ™A 1/0 N 1/0 mn 1/0 pean
fl mm ™ n NN o I 1/0 1rddon
m 1/0 we /0 I 1/0 MmN /0 [ LI O ITY
STEIM 4
8°c m ™AW /0 R°7 /1 THOR 170 duasay
T t/o mM /0 ‘o %/0 ME R /0 naposy
e t/o gt ] /0 R 2/0 bR 170 wtipuy
T4 t/0 NN /0 ‘o 9]0 L /0 utipjorq
T8 t/o TN €/0 (s20°0)1°0 /1 TN 1/0 ulipiy
8ap121vag duliolydourdig
e z/0 1404 €/0 1N v/o “14Ou 1/0 aurdoadoloydowoiagiq
8 £€/0 404 /0 ‘o 2/0 1404 /0 evuoydsoyd JAyjouiiyemig
. . pu D snoaoydsoydouvdap
e /0 TN /0 10 1/0 1z VA JloZE 14102 UIY
spunodwo) anjnsouvdag
e /0 (o)t €/1 ERT /0 ‘g 1/0 oudnjoy
09 €/0 08 €/0 ‘1N0Y /0 TH0N 1/0 dudzuag
$21Ued1Q dTemoly aji13F{op
THOR €/0 e £/0 M »/0 TN 1/0 U0 1KI1nQo8T 1Ay
708 c/0 08 /0 MO8 2/0 MR 1/0 auatpetadoyahaig
SUOQIRI0IPAY afTIEjO,
™oe c/0 ™ rln Mmoo n/0 ™oy /0 apraoqys auajhuron
™e c/0 mre f/0 ™ n/0 ERT 1/0 AaazuaqnI0] N
T f/0 mn £/n WP R %/0 NN 170 auajiuraviojyosesyay
i h €/0 O f/0 ™o »/0 W 1/0 3priojyoea1ar nwoqarn
™oe /0 me /0 TN 9/0 mwwm 10 ULHIINIOTHOITIY- 4]
TR €/0 . /0 mou /0 I&LR 1/0 wiojo10]4)
so1urdag paivuodoley 31380,
(wom) 40} 232333 (uean) LU RELST ] (ueom) (L EETRT ] (ueow ¥
; L 9 ) PRl RET 2L 1] SANOND JLAIYNY
sBusy jo Lawanbazy aduey  Jo Lduanbaay a¥uey 10 Aduanbeay —goducy 10 Kduunbaagy
11 ass -t 3183 1-271 4s3d €-11 183 juotisao Jui [duvg

(861 P 9861 "4y pus y sysi) Tsuo}IvFiisaAu] 253

§ Jo ¢ g

4330 9dv)ang

TYUOINEIINUALY JUJUM ILJING - NUIALUY PIID0Tuy JO KdLwmng  Z-2°Z VSS ayey




ARITD/CO AN
LTS RWAU SRS
*Su0)INIJVIINCY ITYTIds 10] IXII AR AT Aoy 1 u3Ad Furjdwes ARuIs © WOI] SHEIIDNIAp wHIN AISNO rmOUr apnEHt 108 op eas pue aRuey (0
adues a1 o peram 2133m00% paranlpr sjuosa3das JudtyIuLLe) 9
811w Hulidedoy pPAIYIIIAY ALl . IO (¢
(2038 2o SWEIAGIIVMY | /40 Ul SN ’re
2118 s14) e oYA[RUE ¥14y) 30) pozdjeur sojduwes Jo Jaqenu R3O /SUOTIISINP J1I0) o
pazhjeuy 108 = VN (7
Suo1Iwd0] Jul[dmrs 10) g-2°7 VSS HInodYy) §-7°7 vssS $3in¥14 os|e Jug O

SSAION
VN VN LL] iz
N v VN pra
ae c€/0 e s/0 a €/ aaddo)
L[] N N wiiwoay)
a4 €/0 ] £/0 Jud €/0 wnjwpr)
] A, ] $lelIon 431
™ N 2MUaIs Iy
i i (y90°0)2°0 ¢</1 (9°0)9°6-1"1 </s e /0 uyipos)
e 1/0 1ad t/o e 2/0 (" 0)9°1-25°0 6/ (%2°0)%6°0 L7A] ulipuy
a8 1/0 (€9°0)0°1-6°0 £/ (SO°DE1-9C°0 S/¢ (61)0F -07 </ (R9°0Y6°1-8%"0 G/ utraplaiq
a8 1/0 as z/0 e 2/0 (e e-tr s (250°0)92°0 172 utiply
Sp1311834 autlojydouedin
(RC°0)CR°0-1I%'0 T/ e £/0 09 "/0 08 /o 104 </0 suedoidoiofydomoiqrq
ne 1/0 (€°2)0°y-0°¢ (414 w N W ajevondsoyd JAnramtdnramq
. spuncdwoy snoloydsoydousiag
w m w 1) N a|07r11I0ZUAY
spunodwo) an||nrourdan
e 1/0 1qe c€/0 108 L70] 4[] </0 (0°0)0°¢c  </N1 auanjoy
e 1/0 (11)%¢ en g(01)0%-0°¢ L7A4 (69°0)L°1-0"1 ¢/ g(s-0)0°1'0°1 9/2 auazuay
821UvdaQ 21I0W0ay I| 1IN0
1as t/0 1ae 1/0 (ol)oy 9/ (v°Z)o° 2l /1 (1] </0 QU033 LINGOST [AyIen
e 1/0 a4 /0 ] 9/0  (0V)0L-T s/t (v)ol s/t sudtpuiucdo) 2y
SU0QIBI0IPAY d]1IR]0A
\ /1] v/n V/N V/N \7L prI0IYd uajhyran
1as t/o ae c/0 a4 %/0 e s/u (Z°0)0°} </l JUIZUIqOI0 1Y)
e 1/0 (£-1)os en . T 2/0 108 s/0 (8°0)0°y </l auajhyre0i01yauvae)
s 1/0 (9$)0L1-91 v/€ 1ad v/0 18 S/0 ¢ s/0 p1201YyI8133] vOqIN)
i L L] N N AL uURY3I202014d¥31-1°1"]
s 1/0 T noe-s 1 g(8€)0£1-0°¢ €/ (€°7)0"y-0°2 /v g2 e)61-0°1  v/v wi0)010)4)
so1uvii) paisualoley S11IF|0A
(weoam) U0133938g (wosm) U001 313333q (ueam) SU0112932q (veam) LU BREAE ] (weom) SUONTIIDINA KSAMORD ALATYNY
sluey jJo Lrwendes; sSuwry jo Aouanbaay afury  jo Aduanhaag alury  jJo Lduandbaay o_ss:a: .“.. au...!.s?_... o
ﬂﬂ»l [$ /8 ns 198 uo119201 Sutjderg
juet
a8yen AdR}ING
0861 '170 T1ow8 TReT "¥9a3n puw medg

C Jo ¢ afteg  csuoriciiivnaul Jajem 3r)ang - sD3KJCuUV POIIAYAq JO Kisemng 7-7°7 VSS 2190y




eB/10/90 a0y
LU IR WAL 1YY

punadwo) pol 1Py Ay kg quay »
SUOTISI0p Ou pry 6 WA ‘R ML ‘6T WO CHE WE CLL WO weay sojders  (,
Ul IRHY IB0AU] 100K § sawe( 0) unbiug (9

JU3Ad Bu) jdwes 3 Buls s
13427 UOTII323( AOIM = R (y

(2231] 22d sweiloiotw) A/3n ur sj1up «

pazhyeuy 10N = VN (7

suoliIed0] Nuljders 10) g-2°7 VSS Y3Inoayl J-7°7 VSS s3anfrg ose aag a

180N
w ™ VN a9 109 ane ane snympe)
™ L] N e a9 101 aau LY
L] w VN 3 t4 L] ] pran
w i YN 0°s of. 0 0°'8 aaddon
i i N 0°9 VN ) i ] wnlwoaun

S1CIM 401

e 1ae 1ae 1ae 1 6 (1] J1uasly
AL A/ | VN YN VN N VN utipou]
L] i N 14y 1au ‘aw M usapuy
t0°0 1ae 108 1] ‘49 ul 1ad ulapgotg
K qas s 148 (¥ 4] ‘UM Y] ugaply

SapiId1I8ag suyu|ysuusdig

AL A L] AL VN VN VN VN susdoadoaojydowviqiq
1] U v N N N W avuoydsoyd J4yjamjAyraueig

spunodwo) enoloydsoydouvdig
e w L] VN N VN 0t Juanjog,
m A | N VN n°z VN VN auazuag

821U Y D119W0IV S[T1IPJOA
AL w VN VN VN vN VN 2u0j3ay {£3Inqost AN
w w VN wN VN VN N anavpejuadoydfdig
N VN n°s N au:::nu-.u._ts
VN N 07 N cooeoeauzxuqn_a..uo.-..qa::u..»zua

SUOQIEI0IPAN AT1IRIOA
€0°0 10°0 zo-o onf (113 06 0og apriotud auajhyion
w A N VN VN VN N uatdyjaoan(ijoeiyag
L A ] L L] VN VYN VN VN IZUIqOI0TYND
A L] N N VN VN N IPLIOIYILIIIY UOQae)
L N N N N VN VN aupyIa030 YI1IL-1° 1]
L, v N VN VN VN Pl w10}010]4)

$313vw0ay pajvualoge) a[13aviop

E‘l‘l—g E V0YIPIJUIN0Y UOIIPIJUIIUO)  UOIJLIJUIIUOY  UOT JRAJUIIUG) QW01 ICIJUIIN0) S4NOND FLATYNY

-

861 "SIAIVEQ

40 ST

UC1I8307 ¥u) (dueg
ad3ep ddvjang

§ Jo g adey

€861 ‘9i00K puv seweq

TSUOTIRAYISAAU] Ve DORJANG - NIAYAIRUY PDIIAYAQ JO Aivemng 7-7°7 VSS 2]qE)




9

Table $SA2.3-1 Summary of Greundwaler Analyticnl Resuls lor the Southern Study Area
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Table SSA 2.3 1 Sursnary of Groundwater Analytiont Resulls for the Southern Study Area
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Table SSA 2.3-1 Summmry of Growsdwaler Analytionl Resulte for the Southern Siudy Area
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Table SSA 2.5t Surrenary of Groundwater Analytical Reaulls for the Southern Study Area
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Table SSA2.3-1 Surmmury of Greundwater Analytival Resulle for the Southern Siudy Area
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Table SSA2.3-1 Summwry of Groundwater Analytical Resulls for the Southern Siudy Ares
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Table SSA 2.3-1 Sumrrary of Groundweter Analytical Resulls for the Southem Study Area
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Table SSA 2.4-1.

STRUCTURE

Structures Currently Standing in the Southern Study Area.

NUMBER SECTION STRUCTURE FUNCTION

Page 1 of 2.

YEAR CONTAMINATION
BUILT CLASSIFICATION#*

145 11
291 2
368 2
369 1
371 2
372 2
372A 2
373 2
3738 2
374 2
383 2
383A 2
841 12
846 12
863 12
NNO101 1
NN1201 12

South Gate Guardhouse

Guard Station‘- Foundation
Swimming Pool and Filter House
Lower Derby Valve Gate
Process/Potable Water Pump Station

Million Gallon Potable Water
Reservoir

Chlorinator Station

Officers' Station
Garage to Building 373

Water Treatment Pit
Community Club
Community Club Storage

Colorado Public Service Co.
Meter House

Recreation Building
Target Range House
Upper Derby Valve Gate

Long Metal Shed

* 1 = Suspected to be contaminated
2 = Suspected to be contaminated but cleanable
3 = Suspected to be uncontaminated

%% = Date of construction not located

10562/1039A
Rev. 04/19/89

1959 3
1943 3
1955 3
1948 2
1942 2
1942 3
1956 2
Acquired 3
in 1942
Acquired 3
in 1942
1942 2
1974 3
"k 3
1942 2
1949 3
1952 2
*k 2
#k 3




Table SSA 2.4-1. Structures Currently Standing in the Southern Study Area

STRUCTURE
NUMBER SECTION STRUCTURE FUNCTION

Page 2 of 2.

YEAR CONTAMINATION
BUILT CLASSIFICATION®

NN1202 12 Square Metal Shed

NN1203 12 Wooden Shed

NN1204 12 Wooden Frame

NN1205 12 Wooden Shed

NN1206 12 Shooting Bunker
NN1207 12 Shooting Bunker
NN1208 12 Brick Structure
NN1209 12 Concrete Bunker
NN1210 12 Concrete Bunker
NN1211 12 Concrete Bunker
NN1212 12 Concrete Bunker
NN1213 12 Maintenance Shop

boded 3
" 3
*k 3
ok 3
#k 3
*k 3
*k 2
# 2
Rk 2
*h 2
* 2
*k 2

* ] = Suspected to be contaminated
2 = Suspected to be contaminated but cleanable
3 = Suspected to be uncontaminated

** = Date of construction not located

1056Z/1039A
Rev. 04/19/89




TABLE SSA 2.5-1

Airborne Contaminant Distribution in the Southern Study Area. Page 1 of 1

AQ6
AQ5 South
South of South
Parameter Boundary Plants
Total Suspended Particulates (TSP)
No. of Sampling Events 38 41
Annual Geometric Average (ug/m3) 35 33
Range of Individual 24 Hr Samples (ug/m3) 5.7-110 6.2-150
Particulate Matter 10 Microns (PM10)
No. of Sampling Events 23 0
Annual Arithmetic Average (ug/m3) 34 —
Range of Individual 24 Hr Samples (ug/m3) 13-90 -—
Asbestos
No. of Sampling Events 0 3
Annual Geometric Average (f/cc) - 0.01
Range of Individual 24 Hr Samples (f/cc) —_ 0.01
Metals
No. of Sampling Events 8 6

Range of Individual Samples Above CRL

Cadmium

Chromium

Copper

Lead

Zinc

Arsgenic

Mercury

CRL = Certified Reporting Limit

10632
Rev. 5/6/89

0.003-0.007 0.003-0.004

0.003-0.008 0.003-0.12

0.076-0.17 0.068-0.096

0.016-0.052 0.01 - 0.03
1.9 1.7

Not Observed Not Observed

Not Obgserved Not Observed




. ' Table SSA 2.6-1. Contaminants of Concern to Biota in the Southern Study Area.
Page 1 of 1

Group

—Contaminant

Volatile Halogenated
Organic Compounds (VHO)
Compounds (VAO)

Volatile Bydrocarbong (VHC)
Organochlorine Pesticides (OCP)

Organophosphorous Compounds (OPHGB)
{Mustard-Agent Related)

Organosulfur Compounds
{Herbicide-Related) (OSCH)

Organosulfur Compounds (OCSM)
{Mustard-Agent Related)
DRibromochloropropane

Arsenic

Mercury

ICP Metals (JCP)

10632
Rev. 5/6/89

Chlorobenzene
Chloroform

Ethylbenzene
Toluene
Xylene

Dicyclopentadiene

Aldrin
Chlordane
DDE

DDT
Dieldrin
Endrin
Isodrin

Diisopropylmethyl phosphonate
Chlorophenylmethyl sulfide
Chlorophenylmethyl sulfone
Chlorophenylmethyl sulfoxide

1,4-0Oxathiane
Dithiane

Cadmium
Copper




‘ Table SSA 2.6-2. Certified Reporting Limits for Biota Analysis Methods.

Page 1 of 1
Certified Reporting Limits
(ug/g)
USATHAMA
Method Code Matrix Type Analyte Lower CRL Upper CRL

B-6 Animals and Plants Argenic 0.25 5.0

C-6 Animalg and Plants Mercury 0.05 0.4

D-6 Plants Aldrin 0.022 0.3
Dieldrin 0.044 0.3

‘ Endrin 0.04 0.6
E-6A Animals Aldrin 0.02 0.3
Dieldrin 0.031 0.3

Endrin 0.4 0.6

F-6A Animals DDE 0.094 1.9

pDT 0.29 3.8

Source: ESE, 1989

10632
Rev. 5/6/89
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Table SSA 3.1-1 Analytes Detected in SSA Media During the Remedial investigation. Page 1 of 4.

Analyte Groups

Soll;

Groundwater,y

Surface
Water, 4

Ailry2

Blota;s

Yolatile Halogenated Organic Compounds

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1.2-Dichloroethylene
1,1.2.2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Carbon tetrachloride
Chiorobenzene
Chloroform
Methylene chloride
Tetrachloroethylene
Trichloroethylene
Trichloropropene

Yolatile Hydrocarbops

2-Butoxyethanol
4-Hydroxy-4-methyl-2-pentanone
2,2'-Oxybisethanol
Bicycloheptadiene
Dicyclopentadiene
Methylcyclohexane
Methylisobutyl ketone

X X X X X X X

11 A total list of all analyzed compounds in these media can be found in Appendix SSA-A.
2/ A (otal list of all analyzed airborne contaminants can be found in section 2.5 of the text.
3! A total list of all analyzed compounds in biota can be found in section 2.6 of the text.

X X X X X

SSA 3.1-1/88A-1
Rev. 5/5/89




Table SSA 3.1-1 Analytes Detected in SSA Media During the Remedial Investigation. Page 2 of 4.

. Surface

Analyte Groups Soll;y Groundwater;y Water/y Alr2 Blota;s

Yolatile Aromatic Organics
Benzene
Ethylbenzene
m-Xylene

o- and p- Xylene

X X X X X

Toluene , X

1,4-Oxathiane X
Chloroacetic acid
Dithiane X

Thiodiglycol

|
Chlorophenylmethy! sulfide X
Chlorophenylmethyl sulfone X
Chlorophenylmethyl sulfoxide X

Dimethyl disulfide

Benzothiazole X

11 & o1al list of all analyzed compounds in these media can be found in Appendix SSA-A.
2/ A total list of all analyzed airborne contaminants can be found in section 2.5 of the text.
‘ 3! A total list of all analyzed compounds in biota can be found in section 2.6 of the text.

SSA 3.1-1/55A-1
Rev. 5/5/89




Table SSA 3.1-1 Analytes Detected in SSA Media During the Remedial Investigation. Page 3 of 4.

Analyte Groups Soll;y Groundwater,y

Surface
Water;

Alrj2

Biota;s

Organophosphorons Compounds.
GB-Agent Related

Diisopropylmethyl phosphonate - X
Dimethylmethyl phosphonate
Isopropylmethyl phosphonic acid
Methylphosphonic acid
Phosphoric acid, tributyl ester
Phosphoric acid, triphenyl ester

Eluoroacetic Acid
Polynuclear Aromatic Hydrocarbons
Fluoranthene
Methyinaphthalene
Phenanthrene
Pyrene

Semivolatile Hal 1 O .
Compounds

Hexachlorobutadiene
Hexachlorocyclopentadiene X
Tetrachlorobenzene

Trichlorobenzene

17 A total list of all analyzed compounds in these media can be found in Appendix SSA-A.
2/ A total list of all analyzed airborne contaminanis can be found in section 2.5 of the text.
3! A total list of all analyzed compounds in biota can be found in section 2.6 of the text.

SSA 3.1-1/SSA-1
Rev. 5/5/89




Table SSA 3.1-1 Analytes Detected in SSA Media During the Remedial investigation. Page 4 of 4.

Surface

Analyte Groups Soll;y Groundwater;y Water,q Alr/2 Blota/s
Qrgannchlorine Pesticides

Aldrin X X X X

Chiordane X .

DDE X X X

DDT X X X

Dieldrin X X X X

Endrin X X X X

Isodrin X X
Arsenic X X X X
Mercury X X X
ICP Metals

Cadmium X X X

Cromium X X X X

Copper X X X X

Lead X X X X

Zinc ) 4 X X X

11 A sotal list of all analyzed compounds in these media can be found in Appendix SSA-A.
2/ A total list of all analyzed airborne contaminanis can be found in section 2.5 of the text.
3! A wotal list of all analyzed compounds in biota can be found in section 2.6 of the text.

SSA 3.1-1/8SA-1
Rev. 5/5/89
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